


a P| Fa \ 
> 
a 
Ww 


As 
iS 


Uy 


: 
2 


a 
ra 
toy 


a 7 


“en 


_ 





NW THIS ERA of international travel, it’s not 

uncommon to meet a friend ina remote part 

of the world, but this April there was a very 
uncommon encounter. Quite by chance, Dr. 
Jean-Louis Etienne, skiing alone to the North 
Pole, encountered the Will Steger team on the 
trackless, shifting ice of the Arctic Ocean—also 
heaced for the Pole 


If there was ever a year for this to happen, it 





Ae THE WORTH FOLE. (ABOV=. LEFT TO AMGHT ic WILL-STERER, PAIL SCHUneS 


AA BCG, FRERT BODO, GEOFF CHaPSLL. ACNE eee 
LES LOW b fEAN-LSDES ETIERMS F 

Was 1986. Six other par- 
lies announced plans to 
get to the Pole but failed 
Another group did get 
there. Three U.S. Navy 
submarines surfaced at 
the Pole on May 6—just 
five days after the Steger 





party arrived. They 
were testing equipment ie itso ueidieiuinieiet Tete 
and signaling U.S. pres- anny RANTS: Lao 


ence in Arctic waters. [he steger group and 
Etienne were testing themselves. 

Thousands of passengers now cross over the 
Pole every month on airliners, and untold num- 
bers of Soviet and American sailors pass under 
Lhe ice every year. But to reach the Pole on your 
own is still the terrible test. of human will, intel- 
ligence, and phvsical condition that it was 
when Peary, Cook, Nansen, Amundsen, and 
others were vying to be the first to reach it 

We're proud that both parties carried the 
Geographic flag, as others have done before. 
And our special congratulations go to Ann 
Bancroft, the first woman ever to walk to the 
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North to 
the Pole 289 


Five men and a woman 
reach the top. of the earth in 
the first successful dogsled 
expedition without resup- 
ply since Peary’s in 1909 
Co-leader Will Steger tells 
of their trek, with photo- 
graphs by the auther and 
fin Brondeniure. 


Skiing Alone 


to the Pole S18 
French doctor feon- Louis 
Etienne mokes a solo dash 


across the Arctic ice 


The Intimate 
Sense of Smell 324 


More than our eves or ears, cur nose atirs our 
deepest memones, reports Bow! Gibbons, 
Photographs by Lowe Psihovos. Participate 
in d special Smell Survey to help scientists 
Leanne about this mysterious sense. 


Remnants: The Last 

Jews of Poland 362 
The few survivors of a community thet to- 
taled three ond a half million before World 
Wor tell them stories to Polish journalist 
Mafeorzata Niezabitowska and Aer huus- 
bond, photographer Tomasz Tomasrewski 


Meteorites— 

Invaders From Space 390 
Most shooting stars of the night sky burn up 
hefore impact, but afew strike earth with cot- 
aclyamic results. Kenneth &: Weaver ond Jon 
ation Blair document what can happen 


COVER: Ice encrusts dogsted explorer Brent 
Body on fos-wirv to the North Pole. Phote- 
puph by fim Brondenburg. 








Five men and a woman 
make Arctic history 


aught in the masstve grip of Arctic ice, 
members of the Steger International 
Polar Expedition strain to haul a dogsled 
over a fissure, part of their unending 
struggle with the frozen Arctic Ocean to reach 
the top of the world. By this date, April 20, 1986, 
their 44th day on the tce, they 
have covered 300 miles from 
their jumping-off point on 
Filesmere [sland in Canada’s 
high Arctic. Expedition co- 
leader Paul Schurke (right) 
uses a sextant to check 
progress. Eleven days later 
they reached their goal. Not 
since Robert E. Peary in 1909 had a party attained 
the North Pole by dogsted without resupply. 








By WILL STEGER 
Photographs by the author 
and JIM BRANDENBURG 
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4 Off and running at minus 68°F, the expedition 
departs from northern Ellesmere Island on March 
& (overleaf). Beyond one of the five sleds looms 
a ghostly vapor trail created in the turbulent 
wake of the dogs’ perspiration and breath, 
trapped by an inversion between cold air from 
the mountains and the even colder ground. 
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Improvising a ferry, the team uses a small ice 
floe to cross a lead of open water (above) 
north of latitude 87° amid warming weather. 
Peary sometimes crossed leads by using the 
same technique (right). He dreaded such 
sudden breaks as a “nightmare. ... the 
unknown quantity of the polar equation.” 





§ PAUL said later, itwaslike an earth- 

quake at sea. With the sound of a 
| mighty rushing wind, the ice 
| around us suddenly began to 
m=z ; heave and buckle under 
titanic force. Sections of ice the size of city 
blocks smashed and ground together, form- 
ing pressure ridges like giant hedgerows 
over the Arctic Ocean's frozen surtace. 

Somehow our team—seven men, one 
woman, five sleds, and 49 dogs—dodgedl 
and scrambled through the maelstrom until 
it tradually subsided. In the silence that fol- 
lowed, our woman team member, Ann Ban- 
croft, remarked grimly: “I'd say that ocean 
was very much alive.” 

The date was March 16, 1986, our ninth 
dav on the ice. We were bound from Cana- 
da’s Ellesmere Island for the North Pole, a 
straight-line distance of 478 miles (map, 
facing page). In those nine days we had 
chopped, scraped, and hauled our way 20 
milesinto the ice, toa point known as the ice- 
shear zone, Here a stretch of relatively sta- 
ble coastbound ice meets ice constantly 
driven by powerful forces of wind and cur- 
rent. The result is an area often beset by 
open leads, some of them mile-wide gaps of 
fog-shrouded black ocean. In 1906 one such 
lead barred the way of explorer Robert E. 
Peary for several critical days, a major fac- 
tor in turning him back and delaying his at- 
tainment of the Pole for another three years. 

After: first threatening us, the shear 
zone actually helped us on our way. The 
morning after the icequake the area directly 
ahead proved to be a recently frozen lead, a 
strip of smooth glare ice running due north 
as faras the eve could see, “Look at that gor- 
peousskating rink!’ exclaimed Brent Boddy 
(cover photograph). “At this rate we'll be at 
the Pole in a week.” 

Of course Brent knew better, as cid the 
restofus. After 12 milesthe lead petered out, 
and it was back to chopping and hauling 
our way painfully throweh the jumbled ice, 
Using lumberjack peaveys as levers. we 
pried the sleds forward foot by foot, urging 
the dogs—"“Hut! Hut! Pry, push, grunt, 
curse, and repeat the cycle hundreds of 
times a day. It was hard going, but none af 
us expected less; together we combined more 
than half a century of Arctic experience. 
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At 41 I was the senior member and co- 
leacer of the expedition, For more than half 
my life I have taught winter camping skill« 
in my native Minnesota and have logged 
more than 270,000 miles of travel in the far 
north, mostly with dog teams | have raised 
and trained myself, 

My partner, Paul Schurke, a 30-vear-old 
wilderness instructor, was my co-leader and 
joint organizer of the expedition, the plan- 
ning of which had occupied us for three 
yenrs, Paul and I direct the Lynx Track 
Winter Skills School at Ely, Minnesota. 

No expedition is stronger than its indi- 
Vidual members, and Paul and I had chosen 
the very best: Brent Boddy, 31, a veteran 
cog driver and trail outfitter from Canada's 
Arctic settlement of Frobisher Bay; Canadi- 
an cross-country skiing medalist Richard 
Weber, 26; Alaskan dog driver and carpen- 
ter Bob Mantell, 31: and Arctic wildlife spe- 
cialist Geoff Carroll, 35, also from Alaska 
The two remaining members were our lone 
woman, Ann Bancroft, 30, a schoolteacher 
and crack mountaineer from Minnésota, 
and Bob McKerrow, 37, an Antarctic expert 
from New Zealand. 

Despite our training and experience, that 
first week on the ice was a painful introduc- 
tion to polar travel. Temperatures of minus 
70°F present a constant danger of frostbite, 
and the slightest wind can cause eyelids to 
freeze shut. One quickly learns that no part 
of the body functions separately from the 
rest. Wearing a face mask, for example, con- 
serves overall body heat and thus protects 
the hands for longer periods of exposure. At 
such temperatures pain accompanies nearly 
every task, and the tendency is always 
toward haste. To understand patience, one 
must lash sleds at 70 below, 


n order to reach the Pole without re- 
supply en route, we had to loacl each 
of our five wooden sleds at the start 
with 1,350 pounds of food and equip- 
ment. (Clearly such loads could not 

be manhandled over the ice, and for the first 

three weeks we relaved back and forth with 
partial loads. 

As a result we traveled three miles for ev- 
ery mile gained. Bob McKerrow calculated 

that our trail through the ice combined a 
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total of 636 mukluk and paw prints for each 
step forwurdl, 

Each day our eight team members and 49 
logs consumed 126 pounds of fuel and 
ihe former consisted of white gas to 
the fatter included high-energy 


sled i 
food 
our stoves 
nut bars, cHees 
and that staple of polar travelers, pemmi 
Can—a mixture of dried beef and lard 

For vanety cach member of the Wwam was 
allowed to bring a small amount of atavor 
ite I chose frozen lemon juice for a 


C. butter, oatmeal, noodles, 


real 





“We were exhausted every day," says 
Schurke (above), co-leader with Will! 
Steger of the team Arte r three years ¢ 
pik Inning, the explorers set out curing tie 
window’ between March, when the sun 
first shines Archie Circie, and 
Mov, when a pertious thaw begins. Thes 
mushed a thousand punishing miles 


straigit-line distance 


within the 


about double the 


wooing after nearly tus months, C7 


Stce# 
April 8 they encountered French explorer 
Jean-Louis Etienne (map, route sown in 


ar ee ee ee ee es a 
green) on his solo journey (page JIS). 
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morming drink and dried scoal meat. Tt was a 
mistake. Late in the irck my sweet tooth got 
the better of me; and | offered to swap for 
some of the delicacies others had brought— 
Ann's brown sugar, for example, or Rich- 
ard’s hard candy. No one seemed interested 
in dried seal meat, however 

The farther north we traveled, the lighter 
our loads became and the less our need for 
big sleds. We simply trimmed the sleds 
down bit by bit (page 308) and fed the wood 
into a small stove we harl brought for heat- 
ing. It was so cold that those of us who kept 
daily journals would warm our notebooks, 
pens, and pencils directly over the stove be- 
lore making an entry. Soon after the ice- 
quike | made the following one 





DAY LL (MABHCH IS—Slhe Arctic hasan 
MACaAY wey of Leaching you, forcing you, 
liviniie moment, Early in the trip our 





4 PLS TCR 
Arriving first-class, 49 dogs, gear, and 

teat members, oichiding Boh MecKerrnow 
(above), were reloved by chortered aircraft 
from Evureko, Northwest Territories, to 

tie Eileemere [sland starting point. -fter 
uwiloading, the planes depart (facing 

page), leaving the explorers on ther own 

in dim twittrht-and brtter cola 


ros 


moods sone ily wilh deck change in 
condifions, For hours we'd fight our way 
through a heliish chaos of huge ruboie, 
smddenly breaking free onto a pan teat 
reomed endiess. Despair wow flash to 
exhilaration, “Finally the worst is behind 
us,” we'd gasp, An howror two later we'd 
irine anolier mace Anather sium, 
Another heavy dose of dowht abowl our 
prospects, We Jound ourselves expending 
asmuch preciowsenerey fighting doubt 

is wee did hghting PreSsHre ridges. Bul 

now it the second week we ve learned to 
Hop groping for some elusive hiehwey of 
smooth travel to the Pole and settle infor the 
lone, hard crind neriiwuard 


One of my chief concerns was what driv- 
ers know as dog burnout. If we taxed our 
nve teams too heavily, exhausting their 
strength and spirit, we would have to lay 
OVET One or more days to allow the dogs to re- 
charge, With limited food and fuel, the one 
thing we could not afford was extra davs 

Each imewe cutoffs section of oneofthe 
sleds, it Was a special occasion. On these 
“party days, a5 we called them, we would 
bask inthe adced heat ofour wood stove, the 
pungent aroma of smoke recalling autumn 
days. at home. At such times we were grate- 
ful for smal] comtorts, and though we could 
never drv our perspiration-soaked clothes 
completely, we drove out enough moisture 
to boost our morale, 

Our confidence grew in direct proportion 
to the miles, and we became a team of in- 
stinctive problem solvers. When the abra- 
sive “corn” snow and rubble ice wore holes 
in our moose-hide mukluks, we cut patches 
from-our sited covers and stitched them in 
place with dental floss. 

One thing we could not do: Walk on wa- 
ter. pen leads appeared, and when they 
crossed cur path, they were an obstacle to 
reckon with. The boats we had brought for 
such occasions hac broken in the extreme 
cold, but the same cold proved our ally, 
freezing the leads sufficiently in a matter of 
howrs tor as to cross ower with the sleds. 

Unlike freshwater ice, which is rigid, sea 


A book by Will Stegerand Paul Schurke on the 
earth Po 
spring by Random House 











i expedition will be published next 
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ice takes the form of a resilicnt, rubbery skin 
thal will Support 4 loaded sled ona thickness 
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Wiole several men favored beards; 
ityle had nothing to do with Steger's 
clean-shaven look (right)}—he wanted to 
Ree? his whiskers from freezing to lis 
foce mish, The cold was murder on 
battenes for equipment. Dog tired aru 
worned gbout oversieeping, the explorers 
kept trawel olorm, clocks warm. by 
wearing them under ther hats at night 

Strict ground mules governed contact 
with the outside world. By radio and 
sntellite signuls they apprised supporters 
of ther situation ond posttion but 
received no information in return 
Aircraft picked up feo injured members, 
as well as surplusdogs and equipment, 
but delivered mothing, 
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though she never complained. [ later found 
that she had made a similar journal entry 


New usreally claustrophobic! Towel to 
move fie arms, Adtttens instde my polar 
swittodry, / mew must look like oy, 
Certainty feel like one 


By the end of the third week we were 
about 80 miles from Ellesmere Island, with 
some 400 to. go. Uhe vital question of where 
we were from day to day fell on Paul 
Schurke, our expedition navigator. In line 
with our rule of no outside navigational aid, 
Paul retec on sextant and chronometer to 
plot our position at regular intervals 

Though we carnmed a small transmitter 
whose signal could be picked up and pin- 
pointed by polar-orbiting satellites, we were 
never told of the results. Our occasional 
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Shredded by rough ice, (eof Carroll's 
moose-hide muklihs (above), like nearly 
th ervey 
VON OWT OAT A “ith dental floss Her 
with pants frocen solid, Ann Bancroft 
(facing page) races to change clothes 
after plunging wotst deep through the 
ice. In two days she felt worm again 


everyone's, Were patched wi 


Wz 


radio contact with colleague Jim Gasperini 
at base camp in Resolute farto the south was 
strictly one way: We would tell Jim how we 
were doing, and he would relay the news to 
friends and family, butin return we received 
neither position fixes, weather forecasts, 
sea-ice reports, nor anything else that would 
benefit our progress 

In short, we were determined to reach the 
Pole bv manual navigation alone and by the 
power and perseverance of ourselves and 
our sled dogs 


he dogs wert an exception to our 
rule against outside aid. As we 
moved northward anc our loads 
hghtened, we would cut back a 
sled and eventually eliminate it, 
anc thus there was no need for the dogs that 
pulled it, In the early days of polar explora- 
hon excess dogs were usually killed and fed 
to the other dogs, or even eaten by the ex- 
plorers themselves 

Such treatment was out of the question for 
our dogs, and-we had planned two girlifts 
along our route by ski plane to remove ani- 
mals we no longer needed. The first airlift 
took place on Day 26 (April-2), when we 
were rougnivy a hundred miles out from 
Ellesmere Island. 

io our sorrow the same flight evacuated 
Bob MchKerrow, who could no longer con- 
tinue. Sixteen days earlier, while Bob was 
crossing a pressure ridge, his sled had sud- 
denly careered into him, injuring several 
ribs. We all hoped Bob would mend, but the 
pain Worstned day by day, and he began 
spitting up phlegm ina way that suggested 
internal Injuries 

The mht betore the airlift was sched- 
uled, Bob sat up for hours, wrestling with a 
decision that only he could make. By morn- 
ing he had made it. “Por-vears,” be told us, 
“Tye wanted to be the first New Zealander 
at the Pole. But Dye got a wonderful family 
back home to think of. I] know [1 still feel 
fulfillecif lleave vou now, and] may be alot 
healthier forit in the long run,” 

It was a tearful good-bve all around us 
Bob boarded the plane with seven weary 
dogs. There was a quick thumbs-up from 
him through the window and then he 
Was Zone 
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There were good days, and days like this—sheer torture, os Mantell’s sled 
inches over pressure ridges ond rubble tee created by grinding floes. This they 
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uring our first three weeks on 


| daily sunlight grew rapidly 
Three days before Bob's de 
parture, Richard Weber and | 
ahi ared a memorable experience, and | jater 


Tecarierd it 


DAY 23 (MARCH 30)-—Wihile Richard and! 
relwrned from reLayving o load forward fo 
ourcamp, we wiltessed an amazing 
phenomenon. For three hours, between 
10:30 6m, ond 7-30a.m., the sun's ard, naif 
undertie horizon, helfabove, rede across 
the northern rim ofthe pack ice, Asw 
a! sper Gc, Wie womdered Wien ihe sun devaita 
i. dinever did. This marked the beginning 
of ve and ahalfmontits af continuous 
rumliehiadtnisiotinvde, which we estimate 
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lt was amoving sight, one we shared with 
preat Archi explorers of the past such as 
Nansen and Peary, as well as more recen 
oases Es mi triend, the late Naomi Urmurae. 
They had made preat sacrifices and had 
heen drawn forever north 
Which | noted WAS NOW UrEIng us on: 





dV the polar spirit, 


fiwos thts spin thalrevrved my trred 
bay on Ce long moriitern trip Gace bo camp 
gave meenerey and freshness that notonly 
enatled me lowale effortiessly, Outaisa te 
ive my Ivrroundings on ihe polar sea with 
My dogs pulled the load on 


mio the Jah hour, ¢ros SEME ride after 
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ridge, Aswecrested cach, my eyes cangal 
the sun—falfunderin winter, half above in 
mmmer, PReew tien thatwe had crossed 
the barrier of narasnip that tried to prevent 
us from reaching this potnl a if arnrory 


behoeen Gay and mignt, cold ard wannth, 


If we had crossed a major barrier, there 





were others aheacl, most of them all too fa- 
miliar. The severe cold remained, occasion- 
ally accompanied by storms, the leads and 
pressure ridges continued to nla rue us. and 
at times OUr Progress WES agonizingly slow. 

in addition to Paul's chronometer and 
sextant we had two naturel aids to naviga: 
ion. lf we set our watches atthe local time of 
the meridian we were following, then our 
shadows would point directly north at noon 
and dué south at midnight. Dhe second aid 
was provided by the winds, which blew 
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the ice, the total minutes of 
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Trail’s end came early when an aircraft 
picked up Bob Montell, swabbing 
frostbitten feet (facing page); severe cold 


gtiie penis ‘trated his sealskin nukiuks 


Martell and Steger, who earlier shared 


t ? th) -ontiz fir northern trek é mbrace 


ran emotional forewell fabove). Bob 
MWickerrow (top) wos also evacuated, 


LP fae’ ee | i ae cs =| 
with rips cracked by a-careering sled 


redomimantly out of the Southwest In 
winds created sastrugt, of 
ke ndeges of hard snow, that ran 
northeast and thus ge 
erence for true north 
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LVe 1S an aAdclitional ret- 


could be 
wiped out in seccmdte hi fog: low overcast, OF 
blowing snow. [hese whiteouts obliterated 
all wisual chi depth, hetght, and dis- 
tance and macte us feel as 
suspended in skim milk 

The maxim of pokar 
outs develop i¢ to make Ll sdtep until 
visibility returns. Late in our journey we 
tested that maxim and lost. When we 
Pole, heavy cloud 
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7 Cal 
thoweh we wer 
when white 


Were 
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cover ancligntiogenveloped us. by then we 
were fell-bent to reach our goal, and we 
traveled blindly on, trving to navigate 
means of the wind, which kept shifting, and 
could barely see 

later when the sun blinked 
through the clouds, Paul saw ourdogs shad 


owsand knew instantly that they were inthe 


sasirugh we 


Six hours 


wrong place—we Were traveling more west 
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than north. We 


maxim then 
i slept. Paul's later 


made camp, i 


ed we hart been off cours: 


followed the 
position 


reek COMIN 


a wild coincidence took 
nlace—we ran into the rr 

polar explorer Jean-Louis 
Etienne (pare 318) We had 
left-at different times from dif- 
ne-olf poms, and our 
Yet in the hundreds 
of thousands of square miles of trackless po- 
lar wastes we nonethele 


hourninl 


nl lay 32 
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were not coordinated 
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Hote iin mM, 
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lenge a forly-ftie degrees tothe right, and [ 
cough adark fivure srntulianeousty. [hos 
the Frenchimas, He was camped. on tie 
oller side of a pressure ridge. Aeard our 
dogs and went owt lo investigate 


On April 10 Jean-Louis pushed on ahead 
of us, traveling far lighter thanks to régular 
resupply by air. Nevertheless, our route and 
longer hours of travel got us to the Pole ten 
days ahead of him, but we were delighted 
that he, too, succeeded 

On Day 35 we had the final dog pickup, 
airlifting out 271] animals and keeping 21 oth- 
ers in three teams of seven each, The sled 
loads were now down to 700 pounds each, 
we had come only 170 miles, and we had 
nearly twice that distance still to go. We 
faced fh real crise, and my journal reHects 
the argument that ensued over it 


DAY 35 (APRIL 1T1)}—Poul and I feel the 
handwriting ip onthe wall. We are nol going 
loget seven people to the Pale Tite only 
way itheway Peary did ti—the 
mountain-climbing, pyramidal approach, 
eraduoily cutting back on the team’s size, 
and thus pavioad, toensure that at leasta 
Jew members reacna ine top. 

Brent, Geoff, and Bob share these 
feelings Ann and Richard cling 
desperately to the hope thatwe cam still gel 
all ofus there, disregarding tie dismal 
rations artihmetic that we ave faced with 


In the end we compromised, jettisoning 
some 3K) pounds of precious equipment, in- 
cluding two sleeping bags. We zipped four 
single bags into [two doubles and siept three 
people in each, asituation that was toyielda 
memorable passage in Ann's journal 


CGur2nd nite sleeprng 3 in 2 baes. Pslepta 
little betier. Pauland Brent on etther side 
snoring and making all kinds of moses, 

Last nite f slepton Brent's side almost 
entirely. He sand we field hands. Nowonder 
I hod such good dreams! 


High hopes against harsh realities, and 
then suddenly another loss, as 1 recorded: 


DAY 39 (APRIL 15)\—fonight Bob Mantel, 
who rare vacknowledges pain, made a 
learfulannouncement. Hts leetare badly 
frosen, every step es hell for him, and he feeds 
his disability may fold us back He ts 


Mork fa the Pole 


Tipping the balance, Richard Weber saves 
weight by shortening a eled (facing pore}; 
he WAG Dus ond stoi to dry cloliine in 
o tent, By latitude 84° 30' enough food had 
been eaten tat full-leneth sleds were 
urinecessary. Woressential (hers were tater 
abandoned, including sleeping bags (below) 
thar weighed 50 pounds each, mainly fram 
accumulated Frozen perspiration 
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dooutas tough as anus canbe. To hear him 
moaning as hte crawls into his sleeping bare at 
nights tohnow of real suffering. 


There was nothing to do but airlift Bob 
out. To me the loss was even more wrench- 
ing than thatof Bob McKerrow, forthe one 
inal idea of the North Pole expedition had 
occurred to Bob Mantel] and me in 1982, 
when the two of us were holed up and wait- 
ing out a blizzard during a dog-sledding 
journey across Canadian barrens 

The irony was that on the previousday we 
had mace decent time—we were now at 86° 
north, roughly halfway to the Pole. But on 
Day 40, which was April 16, the plane land- 
écin the ice and Bob left us. Now we were 
six, With 21 dogs, and barely enowzh food to 
reach the Pole 

Six days earher my dogs had contributed 
to the problem by staging an early morning 
burglary. While we slept, my lead dog, 
Chester, had chewed through the team’s re- 
straining rope, and half the animals got into 
the pemmican stored on the back ofthe sted 
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We lost 20 precious pounds of food, but it 
could have been worse. [fithad been Geoff's 
ravening bunch, they would have eaten ev- 
eryvthing. A few weeks before when they hacl 
fotten into an equipment pack, they tried to 
eat the stock off the expecition rifle. 

After the slump when Bob left ws, our for- 
tunes took a turn for the better. ‘Trail con- 
ditions continued to improve, and with the 
praduaily behtening loads the dogs were 
pulling steaclily for $ to 12 hours with no sign 


of burnout 





What we fondly called our “wild cards” 
firmly frozen northbound leads that cost us 
arc the dogs little effort to travel along. On 
one such lead we made a memorable 15 
miles in less than three hours 


At the same time we hit a few of 






As the sun inched steadily higher, the 
temperature rose with it, and the thermom- 
eter now hovered around minus 20°F. The 
cold was losing 1ts stabilizing grip on the ice, 
and we began lo encounter more and more 
fractures. Fortunately most were still nar- 
row and could be easily bridged by the sleds, 
but the numberand width of the leads were 
growing. The challenge we now faced was 
more one of speed than of weight, We were 
desperate to reach the Pole before the spring 
[t had already dumped Ann inthe wa 


tera week earlier, on Davy 38, as] had noted: 








thaw 


Ann fellina lead loday, Weencownterca 
anachwe crace, 


iaol was siowly obcning: Aalfamiuie to 


SORE 2 Teel aorays, 


il = - 
“SN Ssh Se 


The right stuff: After slipping 
fifo a ndrrow lead, a dog 
prepress to scramble out 
(below). Bred for hardship ana 
webllinsutoted try ther thick 
cots, the dogs. costly withstood 
ch common mishops. But Add 
sited gone through the ice, the 
expedition would five énded 
mmodioftely, Proping gingerly 
with a harpoon, Brent Boddy 
(right) teste o recently refrozen 
lead; ust a .couple of iches of 
laugh sea-ice woe enough. “Tt 
wes Pubber ice,” sys Steger 
‘Like shedaing over. gir 
witer bed, WLit.o standing 


WOVE PUB Up in front of us 








i he rfl li rf i. i Fi Pdi nal il po 1 f Lo fre ii i it ft ped at 

Litaliwe coll ire 

across. Ann blaged trac. poeenin gherself 
vu rep 


Vane Had fet pPpeG OnfFontow 


narrowed ¢ Ou en 50 
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Through quick action Ann saved hersell 
from gomg see by throwing her arms 
wide and catchme the edee of the 
Somehow she AE hack onto the ice 
soaked to the waist, her outer pants already 
frozen stiif as stovepipes 

It was-no time for ceremony; Ann quickly 
stripped off her wet things and donned 
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dry clothes grabbed by Paul trom his sled 
Fortunately she 
Injury, but 


suffered no permanent 
she told us later it was two full 


(ays before ahe tegen to Fie Warn Benin 

Cin th occasion, as on all others, we 
treated Ann like any male member of the 
team, and si d not have it otherwise 
Earher she had considered the prospect of 
bei the first woman in history to walk to 
the Pole and had written in her journal that 
the thought failed to impress het 
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DAY 29 (APRIL S)}—/ truly never tiie of 


bemmeihe frst femaie tothe Pale, Pm 
hare i EEE 0 fi j ¥ L? VING Lo ee fiere 


il bee Ff i iogel Ef 
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Pood repretenial ithe 


vf worry about pene a 
Dan fwarnt lol 


ed i { F 


rm 
bi 
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LOTR LAY Tea 


when Ann's perior- 


equble 
in her 


(in another occasion 
slightly short of ber tect 
she wrote a line 


mince tell 
demanrls on herself, 
journal that each of us echoed silently many 








times on the trek: J Aide my tears behind a 
Jace mask ond a cola dav 





fow at last we were ona dash for 
the Pole, On Day 50 we made 
the best mileage of the trip—38 
miles in 18 hours. We were at 
88° 45° north, less than 10 
miles from the Pole. Despite long days of 
travel the dogs' spirits held, and I recorded 
my pride in them: 


My veterans know something teup, They 
have een nner of siluations where 
food i shortand have pushed it; bey know 
there wrest and food after the long march, 
and they have figured it out now. Same of 
Me dogs aio know tial when tre dog food 
russ ouland we starlfeeding them our food, 





the end ts near. Last night 1 waharnessed 
Cftesterand fetellasicep in my arms. 


Then, suddenly, three days later, every- 
thing seemed to come apart 


DAY S3(APRIL29)}—Panic nearly struck 

E Oy Having now entered our last degree 
ofiatiiude, ouriaprs, dreams, years of 
Hanning and preparing have relied 
mnereasimne yon (he accuracy of ie sextant 
and the chromonteler ind the skill with 
whichitey are used. Afterwe traveled 14 
hours straiphimm ourdash to the Pole, Poul 
announced wilh quivering voice that tite 
last hwo sun stots conflicted padly ane ths 
he did nol trust ie position fiz tiat resulted 
onthe charts, While he frantically inspected 
hire [sextani|, searcaing for some fiaw that 
could account for the error, lhe rest of us 
collapsed tnexhaustion and desperation, 
knowing we were helpless to asatst. 


There follawed what all of us to this day 
regard as a minor miracle 


Hours of vestiess sleep went by witile 
Pai, inthe othertent, dissected portions 
of the asirumert with his Swiss arevy 
Anile. Suddenly a plint of light reflected off 
a speck of frast., On closerexamination Paul 
found tial the frostformed by condensation 
onatinyadsustment screw had wedged a 
delicate mirror oul of alignment. He 
corrected the error and, swept by euphoria, 
look a series of shots that Neced us backon 
track—rome SO miles from tie Pole. 


Alter weathering such crises, | felt @ re- 
newed kinship with my teammates and the 
overwhelming power of the human heart: 


i trink about those wie died in loneliness 
inthe polarreaches, Alone, desalate, 
exhausted, starving. / need to be among 
sparkling red human hearts. The warmth of 
as beawlsAal ws 
tne porarsnew ts, blowing hiek tn the abr by 


fhe human heart / crave... 


“Like dominoes back-to-back,” says 
Sitger, right, napping witht Richard 
Weber ard Geoff Carroll in two joined 
sleeping nes. Such tosetherness wis 
nidindatory here on their finol push, since 
they edoast off dlecping bape frozen 
Bo, Fo save time, they teed ao sled for 
wil shelter rather thin pitch o tert 
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Suddenly, the Pole: Jubilant  nown they were close but 
and relieved explorers awatt nevertheless were preparing to 
transport from their objective move out when Schurke took a 


on May 3 (above). An sun shot with the sextant. A 
approaching aircraft's celebratory “bear scare” 
novigation system (right) firecracker accompanied his 
shows their latitude —79" 59° onnowncement: "We don't hove 
north—and longitude. to travel today, We're here!” 


The previous day they had They signaled a satellite that 


414 National Geographic, September (986 
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lhe wind, shimmering, against the tow, 
yellow, eternal sun which never sets, as 
beautifulas my surroundings are, the 
uma eart i still ihe home of warmin, 
and fae mort beauiiful af God's creations 


jor the past 54 days we had been 
traveling over a surface in con- 
stant motion toward an invisible 
goal. But by the morning of Day 
55—May 1—we were within 20 
miles of the Pole, and we could no longer 
hide our elation. We frolicked along like 
kids on parade. [he dogs caught our spirit 





and pulled the nearly empty sleds along ata 


fast clip. Pressure ridges became our play- 
grounds. We maneuvered the sleds through 
them with as much bravacio as we could 
muster, while an imaginary panel of judges 
scored our performance, Every mark wasan 
E. for Excellence 

Near midnight one of Paul's fixes placed 
us within ten miles of the Pole—realization 
of our objective in the Arctic’s vast reaches 
Even £o, we traveled on for several hours 
and stopped to sleep by the sleds, planning 
to check our position in the morning. 

At 9:00 a.m. on Day 56, Paul got up to 
take asunshot. Weawaited word on how far 
we had still to go. Hut Brent, who wes out- 
side, got the word from Paul first. The next 
thing we heard was an explosion—bBrent 
har set off a “bear scare,” a small charge to 
frighten away tolar bears, in celebration: 

We were at the Top of the World! 

Content with the victory but too exhaust- 
ed to celebrate, we Lreated ourselves to the 
treatest luxury of all—we crawled into our 
bags and went back to-sleep 

The next day—Day 57—Jim Gasperini 
confirmed by radio that we had indeed 
reached the Pole. Three ski-equipped Twin 
()tters left Resolute for the 11-hour flight to 
pick uwop. Within aday fourol us were back 
in Minneapolis, enjoying a hero's welcome. 

The celebration left us feeling honored, 
overwhelmed—and a little curious, Whi 
had our expedition caught the imagination 
of so many people? It was neither the first 
nor the longest polar journey, nor would it, 
surely, be the last 

As we looked over newspapers for the 
time since mid-January that we had been 
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gut of touch, we began to get a clue: The 
world had been stunned by disasters—par- 
ticularly the loss of the Ciatenger shuttle 
and the Seviet nuclear accilent at Cherno- 
bvl, We realized that man’s faith in techno- 
logical wizardry had been badly shaken 

By contrast, we six had pushed long and 
hard to meetour goal through sheer determi- 
nation and the collective will of ourdogs and 
us together. For many people our journey 
symbolized a reaffirmation of that will-—the 
power of the human spirit, 

Just before we reached the Pole, we had 
put down our thoughts ina brief declaration 
that Ann had read aloud the morning the 
pickup planes arrived. It said in part 

“As we, six adventwrers from different 
paris of the world, nand where the lines 
af longitude of all countries meet, we pe- 
lieve thasjourney stands for hope—fope that 
other seemingly rmpossthle goals can be met 
Dy peohle everyuterc.” 

Perhaps that says it all T] 
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ILE AFTER frozen 
mile D struggle 
against the cold, 

i the polar sea, 

and terrible fatigue. For 39 

days | have skied toward the 

North Pole, towing my small 

sled. At-rare intervals aski- 

equipped aircraft has lancer 

on the ice to resupply me, 

events that enabled 
photographer Jim Brandenburg 
lo take this picture (above) 

On this day—April 14, 

1986—I] reach 86° 10' north 
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imap, page 297). My startling 
point on Canada's Ward Hunt 
Island lies some 200 miles 
behind me, though I have 
traveled far more than that 
becouse of endless detours and 
constantly shifting ice. The 
Pole lies more than 260 miles 
ahead, but- how many days" 
travel? I refuse to think about it. 
Today the cold is not too 
bad, minus 24°C (-LI'F). In 
the beginning it was minus 
62°C (62°F) — dangerous 
weather fora man traveling 


By JEAN-LOUIS ETIENNE 
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alone. I suffer frostbite on the 
nose and face left}, and exposed 
fingers soon 20 numb 

As I battle northward, I smile 
grimly at the memory of Arctic 
“experts who assured me that 
polar ice becomes smoath some 
distance from land. I know now 
that the surface is continuall, 
broken by frozen waves of ice, 
by massive pressure ruiges, 
and by beac of open water. 
Cine thing my 39 davs have 
tauiirht me—the Arctic is no 
place for dreamers 
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ICTORY at the Pole on 
May 11, 1986, i 
tempered bv bad 
. wentlber that delavs my 
pickup flight nearly four days 
[ pass the time photographing 
mysclf peering through the 
tent flap (above) and cooking 
the inevitable dehydrated meal 
(top right. My face reflects 
more fatigue than triumph, 
though | later struck a proper 
pie beside the French flag 
(right) for Michel when he 
flew in with the pickup flight 
| had also brought along a 
small National Geographi 
Society flag, which has flown 
nroudly at the Pole before 

[ was the first to trek to the 
Pole alone and under his own 


power. The late Japanese 







explorer Naomi Uemura 
reached the Pole alone in 1976, 
but he used dogs to pull his 


ded, as well as air supply. Will 
anyone ever reach the Pole 
under his-own power, entirely 
unassisted? Perhaps, though 
the day is still in the future. To 
succecd, one would have to 
carry or haul nearly 500 
pounds of food and equipment 
more than 600 actual route 
miles. Yet technology may one 
day overcome such aids. Less 
than 20 Vears ago my own trek 
would have been impossible 
Thanks to modern lightweicht 
materials such as Du Pont’s 
Keviar, my sled weighed only 
sx and a half pounds, 
compared to toe 1) or more 
pounds af a traditional Inuit 
wooden sled. Specially 
prepared [oo 
one of my fields a= a medical 
doctor—made it possible for 
me not only to subsist but ale 
to perform hard physical labo: 
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for more than two months ona 
daily ration of 2.2 pounds of 
high-energy food (4,000 
calories), Despite the hardship 
and exertion, Llostonly 13 
pouncds during the trek. 

To my mind reaching the 
Pole calls for an effort that is 
30 percent physical and 70 
percent mental. Only such @ 





balance can match the 
multiple cha 
weather, constant fatigue, 
extreme low tem DeTatures, 
open Water, and barrier ice 
Forme open water proved 
the FIreALeS obstache, With a 





lenges of severe 


Deh y weight af only 140 
mounds, | could traverse ice 
Liv thir ft Suppor a loacler 
sed ANd cog team, but open 
leads were another matter, At 
times I could only scout their 
edges in search of an ice 
bridge, often leaving mv 
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ded behind. On several 
occasions new leads opened 
behind me, temporarily 
separating me trom my sled, 
The polar ice is never still 
and | think of the Arctic 
Ocean in spring as a 
rigantic jigsaw puzzic 
POPeEVEP IA Moen 

Toward the end of my trek 
bal weather forced me ta 
camp fora day or so. In that 
briei time a strong north wind 
drove the ice pack séveral 
miles south, so that I was not 
simply stancing still but 
actually losing ground. Then 
In One of those reversals [ have 
come to expect of the Arctic, 
the wind died abrumtly, the 
drifting ice slowed, and from 
a distance the North Pale = 
beckoned me: “Come now, 
you Can make jL.’ 


And so I did [] 
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Smells are surer 
than sounds or sights 
Zo make your 
heart-strings crack. 
BRUDYARD ALPILING, 

ey LHE WALL outside my bed 
eee) ae hanes et. photograph 
of my erandiather, in his 


hrown hatand windbreaker, 
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me. My grandfather died vears ago, and his 
image in the frame, caught in a moment of 
posed reunion, often reminds me of my boy 
hood, when he doted on meas his hunting 
and fishing companion. Yet the recollec- 
tions are Vague and distant 

Recently, however, [took his old deerskin 
hunting vest out of the closet and on an 
impulse pressed it to my face and sniffed 
Abruptly there came over me a rush of emo- 
tion and memory as intimate as il was-com 
pelling. No longer was I an adult squinting 
across a chasm of years at dim events::Sud- 
dently [was a boy again, and there in all bul 
the flesh was my grandfather, methodicaily 
reloading his shotgun asthe flushed quail 
sailed beyond the mesquite 

This was no hary revene, | could feel hs 
whiskered cheek against mine and smell his 
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“You smell to recognize, to be prepared, and, 


of course, to eniov,”’ save Berard Chant, chief 
nerfurmer for international Flavors & 
Fragrances, Inc., of New York Cory. Utilizing 
the sense thot we least understand, he sniffs a 
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Sie eee fo ire: 
AAT COSGARP I PCO ee BPS . BLL. 
“Through smoke,” the literal meaning 
of perfume, reflects the origins of the art 
of perfumery. It bégan with early 
civilizations, probably the ancient 
Eeyptians; who burned the resinous gum 
from-such desert plants as myrrh and 
frankincense and smelled the aromatic 
smote. [he pharaohs burned tncense fo 
please their gods, as depicted on this 
temple frieze at Komeak, ond were 
embalmed with fragrant spices. 


they seem to lie below conscious thought 
until someone like the poet Baudelaire parts 
the curtain: 


In bed her heavy resilient /atr 

“a iiving cemser, Oke a sachet 
released ils antmal perfume, 
and from discarded widercloties 
srl fervent with her sacred body's 
form, Lhere rose a scent of fur. 


Aman might tell strange woman that he 
likes her perfume, for we put on fragrances 
to be noticed. But our culture tends to dis- 
courage him in polite company from telling 
her bow much, like Baudelaire, be is 
aroused by her aroma. 
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What we lack is not a profound sense of 
smell, but encouragement to talk about inti- 
mate odors, And we lack a vivid vocabulary 
with which to describe all odors. We fall 
hack on simile and metaphor. This Médocis 
élegant. The aroma of balsam ts Christmas. 
Rattlesnakes smell like split cucumbers. 
Most languages are devoted to the ear and 
eve—whal is rosy and thunderous—not the 
smell of an approaching snowstorm. Unlike 
pictures or snatches of music, odors lack 
features, and we often stumble at identify- 
ing even familiar ones—the “tip of the nose” 
phenomenon. 


. HE MORE memorable olfactory 
phrases frame the repulsive: Frank- 


lin's “Fish and visitors stink in three 
days,” Shakespeare's “Something is rotten 
in the state of Denmark.” When Germans 
detest someone, they sav, “Jc kann thin 
nicht rrechen,” literally "TL can't smell him,” 
meaning he stinks. 

We would find it hard to choose between 
enduring & pain or a stink. The stench of a 
dead rat would probably empty a theater as 
quickly as a ringing fire alarm. Most horri- 
ble smells warn of danger. Hydrogen sulfide 
gas is so toxic you'd die from inhaling a 
lungful. But you don't because of its rotten- 
epe stink. 

Women identify ocors better than do 
men, perhaps because they have paid more 
attention to odors—cooking, sniffing meat 
for freshness, wsing spices and perfumes. 
Children sniff and taste everything. Old 
people throw more spices on their food as 
olfaction diminishes; 

Trygg Engen, a noted psychologist of 
smell at Brown University in Rhode Island, 
told me, “Odors arouse man. Then things 
happen, and, depending on whether the ex- 
perience is pleasant or unpleasant, the olor 
will be remembered as good or bad.” 

Once when [ was a bov, [ was momentari- 
lv separated from my parentsin an Old West 
museum. [raced in panic around buggies of 
rotted leather and mannequins in musty 
Victorian clothes, convinced that | would 
never see my parents again. To this day that 
peculiar museum odor unsettles me, for init 
Lsmell death. 

Food associations can be extremely pow- 
erful. “My wife once got sick after eating 
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scallops,” Engen said. “Her illness was a 
coincidence, but she can't eat scallops now. 
The association i too strong. Why ts the 
smell there forever? Like the shyness of rats 
toward poisoned bait, it's so you won't ever 
do that again.” 

Rats sniff carefully before taking even a 
tiny bite of anything new, Then they sit and 
wait to see what may happen before nib- 
bling again, Animals have to protect them- 
selves from being poisoned and will rarely 
touch any food that smells like what once 
made them sick. 

Qclors help bond mothers to their néw- 
born. A mother cuddling her infant will in- 
variably brush her nose in the baby's hair to 
inhale its sweet aroma. She can probably 
identify her baby by its smell as much as by 
tiscry, A mother rat licks ber nipples so that 
her blind pups can follow the scent of her sa- 
liva to the milk. Wash the nipples, and the 
pups are lost. After a ewe gives birth to her 
lamb, a chemical released in the ewe's brain 
tells her, “Pay attention, this odor is impor- 
tant to remember.” 

Although jasmine seems to be universally 
seductive and hydrogen sulfide repellent, 
our reactions to most odors are highly per- 
sonal. Houses, like ant colonies, develop a 
“nest” odor, and asa kid | was uneasy enter- 
ing one friend's house because of its strange 
emell: Yet my friend was unaware of the 
odor, having become habituated to it( justas 
we don't hear a ticking clock unless we are 
anxious about getting to sleep). He could 
smell other odors, but his brain had turned 
off the message of this one as being inconse- 
quential A nurse 1 know loves the odor of 
tar; it reminds her of when the reads of her 
hometown were first paved, suffusing her in 
Wart memories of growingup. Butthe odor 
of tar saddens Louie Psihovos, the photogra- 
pher of this story, His father, a roofer who 
smelled of tar, fell to his death from the 
gables of a house. 

Some odors are downright irresistible, On 
a trip away from home the German poet 
Goethe carried the bodice of his lover, 50 
that her fragrance never leit him, A woman 
told me (and she didn't find this easy to ac- 
mit) that when her husband leaves for the of- 
fice in the morning, she slides over to his side 
of the bed because she feels comforted by his 
residual aroma, 
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Welcome to the 
NATIONAL GEOGRAPHIC 
Smell] Survey 


SMELL AND EMOTION are so entwined 
S with expernence that each of us may 
perceive the same odor with far different 
feelings. Depending on one’s early exposure 
to horses, the aroma of a stable might 
delight one person, frighten another, and 
sadden a third. So- 
ciety tends to inhibit 
talk about smells, 
and words for odors 
don't come readily 
to mind, but odors 
emphatically evoke 
strong feelings. 

When we em- 
barked on this sto- 
ry, we puzzled over 
why smelis are 50 | 
provocative, why | 
we have trouble | 
finding words for | 
even the most famil- | 
lar odors, and why — 
some of us are “oder blind” to certain 
scents. We discovered that scientists 
studying this most elusive sense ask the 
same questions, and more, This prompted 
ut to conduct the Smell Survey included 
with this issue, consisting of a questionnaire 
attached to six scratch-and-sniff panels, 

To select the scents and design the 
questionnaire, we enlisted the assistance 
of Dr. Charles Wysocki and Dr. Avery 
Culbert, hwo olfactory screntists with 
the Monell Chemical Senses Center of 
Philadelphia: The scents come to us 
through the wenerosity of two major 
fragrance companies: Firmenich 5A.of 
Geneva, Switzerland, and International 
Flavors & Fragrances, Inc. To give you 
some idea of the power of odors, we needed 
only 27 grams—less than an oun¢e—aof one 
of the odorants to microencapsulate it-on 
the nearly 11 million copies of this survey 
Results of the survey and identification of 
the scents will appear in a future sue 
We encourage vou lo participate 

—THE EDITOR 
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seem to be very aware of smells, they havea 
very privileged and intimate acces: 
parts of the brain where we really live 
The brams of primitive animals 
mostl, eset or “smell brains.” In 
Ing pumans the limbic lobe was 
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tex), the thinking capof gray matter. But the 
lim br ffect 
on our body chemistry. Through control o 
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eve by the cornea. But olfactory receptors 
are a special kind of neuron because they sit 
right out in the environment exposed to ev- 
erything chemical and reach directly into the 
brain itself. And unlike the body's other 
nerve cells, olfactory neurons constantly 
replace themselves, 

One of the men who discovered this phe- 
nomenon of replication is Dr. Pasquale Gra- 
ziadei, a neurobiologist at Florida State 
University in Tallahassee. “It you damage a 
nerve cell of your brain,” he told me, “you 
will never regain it. Lose the cells of your 
spinal cord, you have paralysis. Blow the 
neurons in your retina or your ear, and you 
cannot repair the damage. Since olfactory 
nerve cells can be replaced, the sense of 
smell has to be very important. Nature 
doesn't ever do anvthing for fun. 

“To some extent the brain depends on the 
nose for its own development. I removed a 
tadpole’s nose, and part of its brain failed to 
develop. I removed the olfactory bulb of a 
mouse, and the new neurons tried to re- 
create the bulb in the brain. The system is 
very plastic, Remove 90 percent of the bulb, 
and the animal smells very well, But chop 
off even half your hearing, and you lose all 
the highs and lows of music, Redundancy 
protects what is essential for survival. A 
blind rat stl lives very well, but without a 
sense of =mell he can't mate or find food.” 


ff “™DORS that induce psychological or 
behavioral changes in the same 


 species—fright in a catfish, sexual 
arousal in a bull—are called pheromones. 
And nowhere do such odors have more pro- 
found an effect than among the bees, wasps, 
ants, and termites: Pheromones are the 
chemical messages that these insects use to 
organize their complex societies. 

The queen honeybee preserves her mon- 
archy by exuding an odor that inhibits work- 
er bees from laving ¢gezs and constructing 
queen cells. The same odor draws drones to 
the queen on her mating flight. Should you 
bestung by ahoneybee, the odor of the sting- 
er (it smells like banana oil) might invite 
more unwelcome company, a5 itis an alarm 
pheromone that can trigger a mass attack 
from the hive. 

Fire ants blaze trails to food by dragging 
their stingers across the ground to lay down 
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a scent trail for the colony to follow. Biolo- 


gist E. QO. Wilson, of Harvard University, 


told me, “One milligram of the trail phero- 
mone of the leaf-cutter ant is enough to lead 
a small column three times around the 
world.” Termites discovering a breach in 
their mound emit an alarm scent that brings 
masons to the hole. 

Scientists initially believed that insects 
respond to a single chemical stimulus, but 
pheromones are often very complex blends 
of compounds. The female oriental fruit 
moth carefully combines a chemical tnhibi- 
tor with her sexual pheromone to appeal to 
males (moths smell with their antennae) of 
only her own species and to discourage 
males of closely related species. This is prob- 
ably how she maintains genetic purity. 

After hatching in a river, salmon may 
roam thousands of miles at sea, then return 
to the river of their birth, where they swim 
upstream following an odor, imprinted per- 
haps vears earlier, to the stretch of water 
where they were born. 

When Jelle Atema, a sensory biologist at 
the Woods Hole Marine Biological Labora- 
tory, wacdes in the Cape Cod marshes, min- 
nows nibble his ankles. “We're just leaky 
bags of amino acids,” he said, as we 
squished around in a marsh. “That's what 
the fish smell. This water is literally packed 
with odors.” Atema dropped a piece of 
mussel in the water, and its drifting oclor at- 
tracted minnows. Mud snails locate food the 
same way. But crush one in the water, and 
the burst cells emit-a fear odor, sending the 
others in slow motion back into the mud. 

Uniike humans, fish often have as elaho- 
rate a sense of taste as they have of smell, but 
the functions differ. “Taste appears more as 
a reflex sense,” Atema said, “a check for poi- 
son,” To Atema, the catfish is virtually a 
swimming tongue and nose. Aminnow dead 
in the water leaks amino acids that a distant 
catfish smells in its nostrils and tastes 
through thousands of taste buds dotting its 
body and whiskers. The cat swims up and 
tentatively tastes the minnow again with its 
whiskers before swallowing or spitting it 
out, Lobsters can taste with their feet and 
smell with their antennules, waving them 
constantly in the water the way elephants 
sniff the air with their trunks. 

Most mammals’ behavior is guided by the 
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UR MOST ELUSIVE SENSE, smell 
reaches more directly into 
memory and emotions than 


other senses: You smell rain on a dwsty 
road, and suddenly an epoch from 
childhood is vividly evoked. What's 
rong ons 

Odors are volatile molecules releacec 
into the arr. Qur brain perceives odors 
when we sniff them throveh the 
nostrils or receive them up the back 
passage between mouth and nasal 
pussages from food or drink. Air is 
warmed and humidified by flowing 
over fleshy turbinates, specialized 
bones shown at left in brown (numbers 
and colors reinte nose anc brain 
anatomy to the nerve cells shown in 
dose-upl, Trigeminal nerves, which 
trigger sn¢ezing, react to irritating 
odors with a prickly sensation. Odor 
molecules reach the mucus-coated 
olfactory epithelium (red), which 
differs from the receiving ends.of our 
other senses in that its neurons, or 
nerve cells, extend from the outside 
environment directly into the brain. 
And unlike other neurons, they 
constantly replicate. The oder 
molecules somehow bind to receptors 
on hairlike cilia, and the neurons fire 
messages to the brain's olfactory bulbs 
(magenta. 

There in structures called glomeruli, 
mitral cells are assisted by other 
neurons m reducing the complexities of 
adors to essentials. The rest of the 
brain also sends messages back to the 
bulbs via granule neurons, modifying 
the bulbs’ reactions to emells when, for 
Imstance, appetite is sated 

Mitral neurons send messages 
directly inte the limbic system (blue), 
seat of emotion and memory—and the 
aroma. of rain on a dusty road. 

some smells cause the limbic system 
to activate the hypothalamus and 
pituitary gland, stimulating the 
production of hormones controlling 
sex, Appetite, body temperature, and 
other functions, The limbic system also 
reaches into the neocortex, site of the 
brain's higher processes, to stimulate 
conscious thoughts and reactions. 
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‘is how Henry Povelek 
describes the scent of white truffles he 
seeks iran Oregon | forest (heft). peapeare 


het rrn usually cli pend onl ra Res a cnt Cree 


“Sort of musty’ 


suvvv td locate the delicious ure serail 
floret on the roots of certain trees 
European trufflers.often use trained pigs 
anid dogs. out under ideal conditions 

a procticed Auwrin nese Gan detect the 
odor of maturing Oregon white truffles 
Povelek and frienda mode 


of tis trifle pat? (above) 


short work 


its mouth, A bull will sniff the air and come 
trotting across the meadow toa cow in heat, 
but once beside her, he licks her vulva, and 
his yomeronasal Organ probably prompts 
the final act, Ais hypothalamus trigrers his 
pituitary, and the pituitary instruc ts his g0- 
nacds to produce the hormone testosterone 
Then he mounts her, 

[was at. Amboseli National Parkin Kenya 
one morning with Reith Lindsay, whe stud- 
es elephant behavior, when we drove upon 
a large bull—Ajax by name—tearing apart 
antl eating a veliow: acacia tree 
emled. Ajax was in musth, for action 
if he could only find an estrous cow. Dark 
fluid ran down his cheek from a gland be- 
tween his eve and enr, 


ment. A her ants approached from 
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across the dusty plain. Sucddeénty the cows 
cot excited. Kumbling like kettle chums, 
they ran up to Ajax, sniffed his temporal 
gland with their trunks, and urinated in big 
pools. Ajax paused, swung his trunk around 
to their vulyas, to the urine pools, and into 
his mouth. Having determined that the 
cows were just fooling around, Ajax contin- 
ued tossing his salad. 


ENTS A NOSE propelled by a Labra- 
dor retriever. Each dawn he takes 
me fora walk, me with my nose in 

My Morning paper, he with his nose in his; 
unfolding the olfactory mysteries of our 
neizhborhoud as he makes his deliveries. As 
hée slams to a stop to vacuum carefully a 
bindé of grass, this is apparently what he 
learns: “Hmm, doe urine, 
cat, Not mine either, nor afemale’s. Adomi- 
nant male, probably an Airedale, healthy, 
contented as a'clam, an actult, What's Rex 
come still cating Puppy Chow?” 

Ben has about 200 million olfactory recep 
tors in his nose. That's 20 times the number 
Inmine. When iwalkin the house and smell 
beet stew, [suspect that he can read between 
the limes detect (iH Potatoes, bay 
ancl chuck, 

Dogs are being trained to sniff out every- 
thing from drugs and bombs to termites and 
iron ore, In Ontario, Canada, when instru- 
ments couldn't pinpoint where natural pas 
Was escaping from a pipeline buried 18 feet 
underground, trained German shepherds, 
Working in sub-zero temperatures over al- 
most a hundred miles of frozen ground, 
found more than 150 leaks. 

Detective Bob Noll, who until recently 
ran the K-9 program for the New York City 
Police Department bomb squad, says, “We 
aiways underestimate Onivy he 
Knows what he's smelling. We can only be 
guicied by his body language. You have to 
nay attention to him. You miss a bomb, and 
itlets you know." 

Drugsmugglers are learning that the dogs 
have their number. Adrug runner with her 
oin comcealed in her vagina walks off the 
plane, and a U.S. Customs dog identifies 
the seat she -was in 


not squirrel or 


rrots, 


LeAVES, 








the dog 


Customs agents say that Detroit builds 
SMUpHINe COL mpurtments, not automobiles 
Smugehers hide (Continued on page 44) 
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Smells ore difficult to 
describe, a shortcoming af 
vocobularn nowhere more 
cnparent tric in the lexicon 
COT ba RES INLDress Loria if 
bouguer ond flavor have 
often become sirouded in 
such high-hat patois that 
diners moy shrink from the 
shai of the wine steward 
Burrundy vintner Aniilrd 
Ropiteau (left), inating 
the aroma of aiMeursault 
Poruzots in his mald-hung 
cellar (hut about 1659) a 
Meursauit, Fromece, says he 
Often smeclis suggestions of 
berics and fristts it mast red 
wines, and flowers of the vine 
In some whites of Meursault 
ond: Publier Aontrochet 
But "elepont,” “wondertut," 
and “super” also sprinkle Ars 
vocnghulaey for firte wines 
Fie might say something 
unprintoote whut @ pariic- 
fovired cooking wine sipped 
by ad brewe soul (bottom 
right) af the Guroy Garlic 
Festival in Coltformia’s San 
fodguin Valley (top right) 
A this “earlic copital” 
celebration tons of the hero 
are cooked and consul 
every conceivable 
comcoction—from garlic 
flovored ice cream to PO DRAOry 
fo wine, “Garlicky” ts the 
only word that comes to 
mind to pilots flight, 
who often amell the festival 


from miles away 
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drugs everywhere: in the rocker panels, the 
horn, tires, drive shaft, They pull a piston 
and fill the cylinder with cocaine. They seal 
coke in vacuum cans and try to hice them in 
tanks full of gasoline. They attempt to mask 
the odors with after-shave, pepper, taleum, 
and garlic. They cover bars of hashish with 
chocolate. The dogs just smile. 

San Ysidro, California, at the Mexican 
border, is-one of the busiest ports of entry in 
the world: 24 lanes of traffic, 30,000 vehicles 
aday, and every contraband acarcan carry. 
Clams, parrots, pot, hash, coke, heroin. 

When Bo, a German short-haired point- 
er, crawled beneath a VW bus and bit the oil 
pan, customs K-9 officer Ed Lynch found 
more than two million dollars’ worth of her- 
oin in a sealed false compartment between 
the engine and wastank. [ was hoping to wit- 
ness such a big hit, but it was-a slow week, 
much to the frustration of the handlers. 
Nonetheless, the dogs were convincing 
enough with the nickels and dimes they 
turned up. Brutus, a black Lab, jumpedina 
rel Thunderbird and started scratching at 
the compartment between the seats. His 
handler, Roy Gallagher, popped open the 
compartment and shone in alight. He found 
afew tiny flakes of marijuana. 


INCE NO ONE. can interview a dog, 
experts still speculate as to just how a 
dog distinguishes your track from 
mine. All sorts of odors emanate from and 
mark us: shoe leather, clothing, cologne, 
and particularly our sweat, carrving such 
chemical messages as fear. Also, our bodies 
constantly shed microscopic flakes of dead 
skin, leaving a trail of decomposing, odor- 
ous confetti. In any event, dogs tend to 
follow the freshest scent, particularly vege: 
tation crushed underfoot, Most dogs trail 
with their heads up ransacking the air, but 
I've seen afew trained to sniff cautiously ev- 
ery footprint to find their man. 

Lanson Newsome cares only that his 
bloodhounds eventually find two feet in the 
track, Newsome l= warden of the Georgia 






State Prison at Reidsville. “There's nothing 
like the thrill of hunting a man,” he told me. 
“T've pulled a dog off a scent, thinking the 
man went this way or that, and the dog was 
almost always right. You have to learn that 
dog like you know your wife.” 

Heat and sun quickly dissipate a human 
track. Frost helps preserve it, and cool, 
moist conditions are ideal for tracking. 
Newsome doesn't believe stories he's heard 
of dogs following a track five days old. Most 
experts say that under ideal conditions even 
a well-trained dog will have trouble with a 
track more than afew hours old, and on hot 
pavement it’s a matter of minutes, “You leta 
man over the fence and give him 48 hours 
head start,” Newsome said, “and you better 
be able to track B. F. Goodrich, because 
he's going to be-gone.” 

At the Monell Chemical Senses Center in 
Philadelphia, Kunio Yamazaki has trained 
some tracking mice to scent extraordinarily 
fine distinctions between self and nonself, 
With two lines of mice, which are exactly 
alike except for a single set of genes on one 
chromosome, Yamazaki and his collearues 
found that males from one line prefer to 
breed with females from the other, identify- 
ing them from the odor of their urine. This 
minute genetic difference occurs on the 
chromosome at the precise location where 
the mouse is coded for immunologic mark- 
ing, the chemical system that causes cells 
from one mouse to reject grafts of cells from 
another. Lewis Thomas, Yamazaki's for- 
mer mentor and now president emeritus of 
Memorial Sloan-Kettering Cancer Center in 
Manhattan, speculates that olfaction and 
immunologic marking may be related, and 
thata trained tracking deg may in fact smell 
the difference between thee and me. 

Tadd to this conjecture my youngest son, 
Andrew. When he returned hore from an 
overmght at a friend's house, his mother 
asked if he hadn't come home with: his 
friend's towel. Andrewimmediately pressed 
it to his nose and sniffed. “No,” he said, 
"7t's mine,” 


“Nobody knows the odors I smell" is gospel according to Ben, the author's chocolate 
Labrador retriever, Wearing a lighted collar, Ben follows his nose along the scent trail, 
indicated by green-yellow light, of a pheasant carcass that hod been pulled across a field 
to this stuffed bird. A strobe light catches Ben os he quarters in.on his “prey.” 
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The essence of animal communication is 
chemucal, relying on odors produced by 
skin and body glands, feces, amd urine 
Cats, like dogs, mark territory by 
urinating in particular spots, as these 
cheetahs (above right) do by spraying a 
rock. Your awn cat marks you with facil 
and rump glands when ttrubs your leg. 

A buck Thomeort'’s garelfe (above) cloutia 
his territory by placing on vegetation a 
sticky, black substance from a gland 
berwath his eve. Marking serves a 

niinher of furictions: to create scent 
trois, to identify and reassure those who 
Delong, and fo worn ATongers fo stay oul 
Dominant females and dominant males 
do most of the-marking. The messages 
Ore imIpPercepribie fo ws, vet a Ruined pig 
can smell o drop of urine and tell if it 





came from another pureed pig; aa well 
as Uf the other ane is male or female, 
cominant irr sti biiiseve, frigrul ci fiche, 
whatit had been cating, its emetional 
stite, and even recognize the other 
agerbgutaetres 

A wildebeest aniffing her newborn calf 
(right) ia forming a permanent olfactory 
bor! with her offspring, which ts also 
atmelling her odor, [he scent releases a 
chemical in the cow's brain that sends a 
strong atenal to her memory bank telling 
er that this isan important oder to 
remieniber: Cow and calf are in an 
gnnwal migration with hundreds of 
thousands of other wildebeests, and [ions 
on: the perimeter are waiting to pull 
down any colves that become separated 


from thei quathers 
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couldn't see a camo bunker if tt was right noses, to diagnose illness. An eminent ding 
in front of you. But you can't camouflage nostician might arrive of hostital ward, 
ametl. [ could smell the North Vietnamese sniff, and announce that a case of tynhoid 
before nearing or seeing them, [Their smell fever must bein: Typhoid smelled like bak- 
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can't sweat), A surgeon on rounds will ordi- 
narily smell the patients bandage for infec- 
tion by Pseudomonas: bacteria. It has the 
musty odor of a wine cellar. 

Dr. Mark Altschul, who began teaching 
at the Harvard Medical School in 1936 and 
isnow honorary curator of the school's med- 
ical library, believes that the laboratory has 
drawn physicians away from their senses 
and their patients. 

“Some doctors are afraid of patients,” he 
said. “They're helpless without a lab. It 
gives them a sense of security they should 
not have. And | made my reputation as.alab 
man. You've got to sit down with a patient 
and talk with him, listen to him, touch and 
smell him. We didn't have to take a culture 
out of a baby’s throat to know it was diph- 
thera, It smelled like diphtheria, You smell 
a patient's breath and know immediately if 
he’s got kidney failure. Frutt flies gather 
around patients with cirrhosis of the liver, 
but there are no books by fruit flies,” 

The emergency ward at Bellevue Hospi- 
talin New York City does not.allow leisurely 
diagnosis. “It must be done quickly,” Dr. 
Lewis Goldfrank, chief of emergency ser- 
vices, told me. “We get people we don’t 
know, or who can't speak, so we've got to 
use all our senses. Odor is important. The 
breath of a diabetic in coma smells sweet, 
like apples, although a fruity odor can also 
mean starvation. The odor of garlic may 
mean a spaghetti dinner or arsenic poison- 
ing. Turpentine in the urine smells like vio- 
lets, The odor of peanuts may tell you a kid 
has swallowed a rodenticide.” 

Medical textbooks give physicians little 
guidance for treatment of the two million or 
so Americans who suffer from anosmias, 
disorders of smell. Some are genetic, but 
most result from head injuries, viral infec- 
tions, allergies, aging, or nasal obstructions. 
Disorders in the brain can distort odors, 
50 that epileptics sometimes get auras of 
strange odors just before a seizure. 

Inan examining room atthe University of 
Connecticut's Chemosensory Clinica] Ke- 
search Center in Farmington, Dr. Gerald 
Leonard inserted a fiber-optic scope up 
Nicolaus Weickart's nose. After food beran 
losing its flavor, Weickart saw physicians in 
Frankfurt, Germany, where he lives; but 
they considered his complaints to be trivial, 
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Olfaction has attracted little research money 
and few scientists. “People sort of giggle 
about this field of smell,” one research 
chemist told me. Asa consequence, anosmic 
patients atten get litthe medical attention 
and not much sympathy. 

Lookingup the scope, T could see gray pol- 
yps growing out of Weickart’s ethmoid sinus 
and into his pink nasal cavity, blocking 
odors from reaching his receptors, He hada 
chronic infection, and simply clipping off 
the polyps’ ends would not stop them from 
prowing back. Dr, Leonard recommended 
surgery to scrape the infected tissue from the 
sinus, Weickart wanted to think that over, 
but he was troubled by what he was missing. 

“T'm a lawyer and a collector-of legal his- 
tories,” he said. “] smell a book before J read 
it, You go into one of those damp bookstores 
in Italy, and you smell that old leather, the 
musty pages: You can smell a touch of histo- 
ry. Now I can't, It’s very sad," 

Joe Blanton, who answers correspon- 
dence at NATIONAL GEOGRAPHIC, is tall 
and affable, and except for an occasional 
whiff of Thanksgiving turkey and phantom 
odors no one else detects, he lives in an odor- 
less world. “it’s dangerous not to be aware of 
the gas being left on,” he said, “but when 
people are groaning about bad odors, it's 
nice not to be able to smell them. 1 have no 
cravings for particular foods, 1 can't smell it 
cooking. Venison, veal, lamb, beef are just 
meat to me. Dcan't distinguish flavor, only 
texture and appearance, The nuances aren't 
there, so] just cat to satisfy my hunger.” 

His wife, Tracey, said, “It never occurs to 
Joe that part of the reason I like to cuddle is 
his smell, When we take walks in the forest 
or along the beach, I'll say it smells musty or 
fresh. These are intimate sensations, and 
Joe can't-share them." 

“And ['m 4 very sentimental person,” Joe 
said. “It's always surprising to me that the 
ocean has asmell.” 


iT 3:30 A.M in Lyon, France, Pierre 
Orsi picked me up at my hotel in his 


. JK truck and headed for the market, 
the Marché de Gros. In gastronomy, he said, 
you must start with everything fresh, Pierre 
was buying food for his. restaurant—the 
Pierre Orsi, two Michelin stars—and he was 
anxious to be first at the stalls. 





A discerning nose allows dogs fo be trained 
fo identify almost any scent, ineliuicirig 
termites, which Sidney, a beagle leased 

to ecterminators, has discovered in a.wail 
he has scratched open (above). Escaping 
prisoners in Georgia tiay meet Mac, 

o bloodhound trained by fames Phelps 
(facing page). “I charge the sheriff $100 
‘save Phelns 
children,” Onnity Mac 


knows wir odors he follows—perhops 


if i catch an tscipee 


Don't chine for lost 


uns, eWeat, fear, or cshed vegetation 


Pierre bent over the crates of fish and 
enilfed their gills, “When fish is very fresh, 
it oes not smell very much,” he sHie, lifting 
a trout to his nose, then leaning to aray. He 
a Mediterranean 
fish, promptly ate-a handful of shrimp and 
pronounced them excellent. Darting around 
the stalls, his biack eves Hashing, Pierre 
loaded his truck 

At another market he sniffed melons and 
nibbled blueberries (“I make sorbet with 


reiected a crate of (ott 








these”), then went into a tlorist shop to select 
Hehtiy budded pink roses for his tables. He 
“Never 
That's the 


closed his eves and sniffed them 
carnations in 
smell of the dead.” 

Asaboy, Pierre spent summers ona farm 
“Caramel, roast-veal gravy; the smelis were 
“We cooked rabbit and 
chicken in crockery and iron pots slowly ona 
wood stove. With the same ingredients | 
now cook with steel and electricity, are] 
I cannot get the same smell in my kitchen | 
remember ata boy.” 

In his kitchen Pierre sniffed a soup and 
popped cookies in his mouth as they 
emerged from the oven. “I smell the knife 
and carving board each time l use them,” he 
sail, “because they may smell of garlic.” He 
handed mea crystal gobiect. “Smell it.” | 
smelled nothing, “When | go into a restau- 
rant, he said, “Lalways smell the glass and 
nupkin. Ina good restaurant they will smell 
fresh, no odor af detergent. The soap in m\ 
restrooms has no perfume, because when 
vou wash your hands and then eat, vou do 
not want the perfume to compete with the 
aroma of the food.” 

When his recipes call for vanilla, Pierre 
insertsa knife intoalong, black vanilla bean 
and scrapes tiny seeds into the pot. Europe 
ditin't learn of vanilla until Cortés found the 
Aztec Havoring chocolate drinks with 1 


the restaurant! 


eo mood.” he sac 


APICES were used by the Egyptians 
m 4.500 years ago to embalm bodies 
Cumin, marjoram, cinnamon. It was 
thoweht that bad oclors caused disease, anc 
pleasant ones chased it Hung-over 
Romans—al least the rich ones—slent on 
pillows stutfed with sattren 

When the Blick Death was devastating 
L4th-century Europe, physicians mate their 
rounds entirely encased in black leather, 
their heads looking like basketballs with 
long beaks full of aromatic spices to ward off 
the plague and its stench. It's a wonder they 
didn’t scare their panients to death. By the 
time Columbus sailed west, Furopeans cov- 
eied Eastern spices to disguise rancicl meat 
and put life into their méals. In a way the 
New World was discovered by a nose 

[n James Thurber’s spoof of wine snob- 
bery, the host at a dinner party raises his 
says, “It's only a naive little 
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domestic Burzundy without any breeding, 
but I think you'll be amused by its presump- 
tien.” Wine talk torlay leans toward words 
of laboratory exactness—acidity, must 
weight. Somewhere between Thurber and 
the lab lies Andre Ropitean, owner of a large 
white grape vineyard in Burgundy, France, 
who dips his nose in a goblet of Puligny- 
Montrachet and says, “I smell honey. You 
need only smell the bouquet. Most of the 
identification of wine & in the nose, and the 
taste is only confirmation,” He sucked air 
through pursed lips, slurping and gurgling 
the wine, warming and sendingits aroma up 
the back channel to his nose. For André, 
drinking wine is subjective, like making 
love, which is how he described an "82 
Puligny-Chalumeaux. “You drink wine 
with your heart,” he said. 


HE EGYPTIANS discovered in- 
cense when someone burned resin- 


ous frankincense and smelled the 
smoke. Per fiamuwm: through smoke. The 
Romans borrowed perfumery and the bath 
from the Eevptians and combined scent and 
sensuality with vigorous extravagance. Ne- 
ro’s wife, Poppaea, is said to have bathed in 
asses’ milk scented with rose oil. 

With the rise of Christianity the church 
banned public baths, and, it hoped, any 
fooling around underwater. For centuries 
stink was next to godliness, Yet even in the 
Middle Ages the rich wanted their per- 
furnes, ifonly to obliterate odors of the lower 
classes, Perfumery gradually matured from 
resins and rose waler tosophisticated blends 
of oils of fruits, spices, roots, mosses, and 
flowers, and the heavy animal scents of 
musk deer, whale ambergris; beaver castor- 
eum, and civet. 

Only afew of the old Paris perfume houses 
like Chanel and Guerlain still make their 
own perfumes, Dior and Rochas put their la- 
bels on fragrances made by Edmond Roud- 
nitska of Cabris, France. 

Surrounded by paintings and sculpture in 
a =plendorous hilltop house near the French 
Riviera, Roudnitska works at a pace 50 5e- 
rene that in 40 years he has written all his 
ideas for perfumes—Dhiorissimo, Eau Sau- 
vagze, Femme—in one small spiral note- 
book. Thinking in terms of shape, form, and 
color, he takes years to compose a fragrance. 
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Roudnitska is the setting sun of the golden 
age of perfumery, Pausing before a Gau- 
guin, he said, “The genius of Gauguin was 
the combination of deep blue with clear 
pink. It is a composition, like a compound 
of perfume. See, there’s a little splash of 
orange: Ido not smell when I create. Like a 
composer, [ write the names of the products 
that will do wellin my shape. 1 smell only the 
final compound.” 

Bernard Chant can't afford Roudnitska's 
repose. Chant is chief perfumer for Interna- 
tional Flavors & Fragrances, in New York 
City, the largest company of its kind in the 
world, IF FP isa chemical ghostwriter, creat- 
ing everything from perfumes to flavoring 
for taco chips, behind its clients’ labels. 

Onany day Chant may be working on fra- 
grances for products as diverse as sham- 
poos, colognes, or plastic trash bags, Heis a 
sophisticated Frenchman with graying hair. 
He held in his hand a small chrome tripod to 
which were clipped three strips of blotter 
paper, scented with variations of a cologne 
he had been trying for months to perfect. As 
we talked, he would turn the wheel and sniff 
a. blotter. 

“In the mountains you can find tiny wild- 
flawers that have a sharp, heady smell," he 
said. “I want to give this impression for the 
top note—what the consumer will perceive 
as she opens the bottle and puts it on her 
skin. [t ts fleeting and will give way to the 
main theme of the fragrance. Top note, 
main theme, end note must be one sympho- 
nv. A good fragrance has to diffuse and last. 
Hitdoesn’t project, you have no fragrance. I 
want it tocome out and hit you. My wife will 
try it this weekend. [f she becomes too po- 
lite, | will know she doesn't like rt." 

This cologne was compesed of dozens of 
naturol ingredients and synthetic com- 
pounds. Chant handed me a blotter of am- 
brein (“the warm note of amber"), then 
cardamom, then mandarin, 

“Here is civet. Animal smells are long- 
lasting background notes, the fixatives that 
carry the other smeils. Skunk has a very 
meaty smell. Ciyvel is more fecal.” 

Amen. I'd gladly return it to the cat. Buta 
dash of civet, like the cellos of a symphony 
orchestra, helps transform other ingredients 
into an clegant fragrance. 

Great perfumers are artists, but training 
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Floor cleaners in Venezuela have ten 
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Fd uclan WOmen Mav Wel fi iit they tils floc 3 
twice a day, leaving windows and doors 
open so the scent can be carned to the street 
to fortify the message: My house is clean 
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help narrow the selection for perfumers such 
as hantand van Loveren. Board members 
never smell a fragrance by itself, on 
will be dsed by the consumer. They may 
sniff a arm (Colombian snap), 
clothes from a dtver (a softener for the 
eoldiers that sme! of corclite 
They speak in shorthand. “I'm rating tt 
number three because of the green note.” 
“Tt's more of a leathery note.” “The ros; 
character seems to have popped out." “It's a 
jammy note. That's what [mean by fruity.’ 
(sus handed me a bar of soap destined for 
the Inconesian market. He had gone down 
loa river in Bali where women were bathing 
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developed an abatement plan after odor 
consuitants {above} from Arthur D 
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stench. The smell of smoke con pennect 
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Every human body is an odor signature, 
according te Chicago scientist 8. EK. 
Krotoszyniski (facing page), who helped 
develop this glass. chamber for analyzing 
the hundreds of body-odor constituents 
that profile sex, race, nutrition, and 
iilness. Dr. Lewis Goldfrank (above, at 
left), chief of Emergency Medicine at 

New York Citv’s Bellevue Hospital, trains 
his staff to recognize promptly the odors 
of poisons and diseases that might roll in 
on the next stretcher—a reminder that 
smell con be a matter of tif and decth, 


and made inquiries. “They are Hindus,” he 
said, “They don't use any colognes or per- 
fumes. They are very clean, and soap is how 
they perfume themselves. They like nice 
woody, Horal fragrances. Soaps in the lower 
end of the European market don't smell 
nearly this lovely.” 


‘§5HE BIGGEST USERS of fragrance 
are companies like Procter and 
Gramble, Lever Brothers, and Col- 
gate. One brand of soap uses more than two 
million pounds of fragrance each vear. lithe 
fragrance 1s bought from IFT, the formula 
remains locked in IFF's vault, and the fra- 
grance rolls out in 53-gallon drums. “We put 
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fragrances in shampoo to make life more 
pleasant,” Gus said. "Your hair would wash 
just as well without.a fragrance, but with it 
you sing im the shower.” 

Soap companies first used fragrances to 
mask the offensive base ingrecttents, later to 
make soap smell nice. “Eventually 
grance becomes what the product stands 
for," ane company executive told me, 
‘Whether you use Downy fabric softener, 
Final Touch, or Snuggle, if you follow 
directions the result will be about the same. 
To the housewtte the final test is largely how 
her clothes smell. [t's what savs to her, “This 
product is working.’ Fragrance is the stron- 
gest drive in consumer soap preferences. 
Among all the attributes, I would probably 
rank performance at the bottom 

Gus and] walked toa nearby market, He 
is an enthusiastic smeller, He picked up a 
nack of toile! paper, poked a small hole in 
the cellophane, squeezed it, and sniffed. 
“'Linscentedd,’ it says.. Means it is scented. 
Almosteverything 1s perfumed.” He lifted a 
sack Of cat bitter to his nose. “Yessir, this has 
a fragrance. It smells of anise. Cats like tt.” 
A window cleaner: “Elmm, lemon-scented 
ammonta. ‘That's interesting. Every mar 
keter is trying to break that tradition of lem- 
onoilasacleaner.” He screwed off the cap of 
a fabric softener, “These are beautiful fra- 
grances, See, it's soft smelling. The market- 
ing people know that the housewife who has 
to decide which one is softer will smell the 
softness, and we have to support them with 
a fragrance that smells softer.” 

A woman pushed a shopping cart past us 
Gus turned and asked her, “Ie that Ombre 
Roser” She was slightly startled, but flat- 
tered to be noticed. “Why no," she said, “I 
don't have anything on. just took ashower 
Oh, wellves, Ddid put on some hand cream. 
What did you say it was?" 

“Ombre Rose,” 

“No, that's not thé brand.” 

“Yes, butitis the same type of fragrance,” 

Later Gus said, “She wasn't even aware 
she had put ona fragrance, but I'll bet that 
she used four or five products with a fra- 
grance in them this morning—a soap, sham- 
poo, makeup, hand lotion.” 

We headed hack to (2us's office, “Just as 
you Walk withvourcyes open,” hesaid, “you 
should walk with your nose open.” [] 


[ra- 
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nce they were many; now 

they are so few. Nearly three 
and a halfimillion Jews lived tn 
Poland ut 1839, and their hones, 
synagorsues, and schools throbbed 
with an extiberance that made 
Poland @ center of world fewish 
culfure. Then came the Holocaust. 

in the years since, anati- 

Semitism fas driven thousands 
more from Poland. Today the 
remaining Jews number perhaps 
5,000, nearly all of them old, 
scattered like withered straw 
across the Polish plam. 

Sara anid Rafael Adar (right) 
live in. Wiodawa, on the Soviet 
border, Sara was a high-spirited 
young woman when the Germans 
morthed into town; she swam the 
river bordering her family's fann 
and fled to the Soviet side, Seven 
yours later sie returned to find she 
had no family. Rafael too lost 
everyore. They met ond married 
after the war. Now their world, 
once vibrant with Jewish life, is 
quiet. “We are making our exit,” 
say the old ews. "We will be gone 
in a minute.” 









Other survivors bear decath- ic 
canip tattoos and grim meniories, " Ss unitThe | 
Few want anything ta do with \ Jeet ae 1 ms 
Vy ee : “tire renshy . 
strangers. Photographer Tomasz tin mere . 
Tomaszewski-and author ri oe " =, 


Malgorzata Niezabitowska, a 
husband-and-wtfe team, worked 
for-vears to build the trust implicit 
in the following story, 
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Three years ago, after the death af the pre- 
vious president, he was elected head of the 
Jewish community, He did not want the job. 
“Tam asimple man,” he explains with an em- 
barrassed smile. "But they asked and insist- 
ed. ‘You don't have anything else to do,” they 
said, ‘or any family,’ 

“There's no money, there's no strength, 
there are no people, ..." The old man shakes 
his head in resignation. 

“But once?” Lask. 

“Ah. once... ." His face brightens for a 
moment. “Fifteen or so vears back there were 
20 of 30 of us for prayers. We came every Sat- 
urday. There was a kosher cafeteria, and 
Jews lived in the rooms across the hall. Then 
they left, they died. There were fewer and 
fewer of us, fewer... ." 

“How many of you are there today?" 

“A handful.” 

“But do vou still have a minyan?” 

“For the important holidays, everybody 
comes. They come from other places, from 
Wiodawa, from Lukéw, from Siedice: And so 
a minyan somehow gathers.” 


From 2EMNANTS: THE LAST aS OF POLAND, hy Mladgursote Nie 
sehttowsba, poctographed dy Tomas Tertesarwebi, to bu peblished thus 


rr by erielly Pree. Copyright © [See by Pretend’ Areas, dae, Tee 


donate) frre thee fhaliiadh bow Wiliam rand ana Hinman [iehanicwicz. 
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“Who belongs to your minyan?” 

Zoberman, who has been pleasant, even 
warm until now, suddenly stiffens, For a mo- 
ment the old man looks at me in silence, 

Then he says harshly: “] won'ttell you, You 
can find them on yourown.” 





PICK MY WAY among tubs of freshly 
washed linen. At the end of the corri- 
dor is a shabby door. The umbrella 
maker lives here, the second member 
of the Lublin minyan after Zoberman the 
shammes. 

The old man has a strange face, exotic and 
striking despite its undeniable ugliness. Ev- 
erything stems too big, too expressive—his 
nose, his swollen eyes, his enormous mouth. 
He is wearing a nylon yarmulke. 

At first the man does not exactly under- 
stand why [have come, but when it sinks in, 
he reacts violently. “Nothing's going to come 
of this! 1 won't go for it!" His tiny, delicate 
wife tries to mediate, and she gets ascolding: 
“Quiet, mother!” 

"And the fact that [say no, acompletely de- 
cisive no, ought to be enough for you, miss. 
I'm no monkey to be put on display.” 

Saddened, | protest. This man witha bitter 
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and mocking extenor is, for me, an unexpect- 
edly discovered character from the old Jewish 
world. Aman with a modest occupation, sim- 
ple, not wealthy, and yet respected for his 
wisdom and knowledge. Lask fora couple of 
clarifications, He renders a lengthy discourse 
onimpure spirits, a detailed description of the 
celebration of Simchas Torah. 

“So what do you want to write? The truth?” 
He is scoffing again. “But there is no truth, 
there are only varving degrees of lies.” 

“Is that how a devout Jew talks?” 

My host smiles unexpectedly. “You've got 
me there, miss. Yes, ves, truth exists because 
God exists." 


ARIAN ADLER, the president of 
the Lublin Jewish Sorcial- 
Cultural Association, does not 

| ai believe in God. He lost his 
faith as a young man, even though every one 
of the 4,000 Jews in his hometown of Bulgoraj 
was religious. Some more, some less, but ev- 
érvone observed tradition. 

Adler jomed the Communist Party of Po- 
land. In that region the Communists—Jews, 
Poles, and Ukrainians—“did their work" 
together. They distributed underground lit- 
erature, agitated, formed trade unions, or 
organized cells in the existing ones, “We kept 
the police busy,” Adler says, He was-arrested 
for Communist activity and spent three years 
in prison. 

“What do you think about Communism 
now?" 

“You know, it is a beautiful idea. Noble. 
Bult it depends on who carries it out,” 

Years ago, when there were a lot of Jews in 
Lublin and they all had more streneth and en- 
thusiasm and better health, those from the 
Jewish Soctal-Cultural Association and those 
from the religious community were antipa- 
thetic toward each other, downright hastile. 
Now, when so few of them are left, and age, 
loneliness, and sickness affect them all, the 
conflicts of bygone years seem less relevant. 

The second Jewish Communist in town is 
Edward Ungier. He has known Adler since 
their prewar party activism, they are still 
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friends, and they go to the praverhouse to- 
gether. “We don't believe,” Ungier says, “but 
we go so.that there can be ten and they can 
pray. They need to be supported somehow, 
don’t they?” Edward Ungier, too, feels old, 
sick, and lonely. In his youth he was athletic. 
He threw 200-pound sacks on his back, 
worked all dav without any fatigue. He lost 
his strength in the Soviet Union. “I was a 
wreck when I got hack from there,” he says. 
Five years of war, camps, and hunger did the 
job. He had scurvy and insomnia and. his 
nerves were shot. He never really felt well 
again. Now he suffers from every possible in- 
firmity: diabetes, prostate and kidney condi- 
tions, circulatory failure, But the worst 
torments are the moral ones, 

“During the war the only thing | wondered 
about was whether I would ever be lucky 
enough toseealoaf of bread lying on the table, 
slice it; and eat it in peace. Oy, [thought then, 
Lmay never hive tosee the day. So when I sur- 
vived and returned to Poland, all I wanted 
was peace. But that was not given to me.” 

“You were made to feel this?” 

“Because | was a Jew. When | arrived in 
1945, my comrades in the party at once took 
Ine aside and said, ‘Edward, you're going to 
be a big shot here, a manager. We'll find you 
something rightaway,’ But T didn't want tt. I 
don't have the education, yousee. Sol went to 
work In an office. And it was good. I worked 
in peace until | retired. But it came out from 
time to time nevertheless.” 

“What?” 

“Everybody else would win awards, but 
neverme. They gave mea lower pension than 
Twas entitled to, And soon, And in the end it 
would always come out: “Hecause you're a 
Jew.” But the worst was with my children.” 

“You have a daughter and son.” 

“They beth turned out well—educated, 
university graduates, Sceing that my wife is 
Polish, and in addition I did not practice reli- 
gion, the children were brought up complete- 
ly Polish. And then, in 1968, my Jewishness 
was thrown in their faces. My son took it so 
hard that he nearly became an anti-Semite.” 

“How 1s that?” 


379 








\ | Lary ait) Cle y 





Le yar. ve wer tite | Fa) POLAT 
| 
; : : wisband, a Pole. My son and 
[ii iff t ata Lill rel i mi il Lrtcl L tl itl Lr 
ry } 7 eo cs ti iL é | | 7 
Lt Pit Perids evel vedi i! hy rLEFELAL ' ai 11! ] Leh | l eg B= Cet 
Li | | aa | fal 
as | ry iy F e “| fe 
lt Tuner ULL OFed, cirlow | = | | | P 
! PFE, Grd I Lio [Tl i wil Les f il Ch Leek Be Liled 
herd OE ied PE, j i 
I C ii i i Loy | ete. Lior | : | 1 ] 
: = that little town on the Pacific. I know that | 
. 7 = . il oo 
iri Wei i I r | | ®t i fe! pet 
J ie a L Lh I LE 1 Lh h : 
ga HT i : é 2 
7 ) 3 Will never see them again. B.Vvel the | int 
L La ‘ its | He | t | ‘| ; o ; a A vis LI ms! 
CLL i'l il] Le, bl fic COM Tet Ly a DE A i 
i i, F 
' pt fot PPR AT J PRAY ta 


think about her. Yet he cannot speak about 
mvihing else En essly OnSESSIVely he ré 
turns to the same theme: How they deceived 
him. bow they failed him, how his own wite,a 
fi at te ba int help ct thero 

But Mr. Semulewicz,” | mange to break 
in, “bow else could it have turned out? Just 
who was your daughter supposed to marry? 

+ jew.” 

But there are no young unmarried Jewish 
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Weiy note 
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is we talk, the coor opens every 50 often. Chi 
ents walk in for fittings, and friends to chat 
[he shop grows crowded, 50 l edge toward 
the exit. Right in front of the door [ notice a 
litge photograph hanging over the sewing 
machine—several laughing people sitting 
APO if ibbe On ALerrace 

“What's the picturer” Dask 

Phat > the foresters house where | hid 

dunng the war,” Szmulewicz answers 

ind who are they: Je WS 
“Tews? What Jews? Phose are the foresters, 


the Poles who saved my lite.” 
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iid photographs hest. [heir originals completely cover halfol 
Phe daughter of Szmulewier the tatlor did the dress uniform jacket that hangs in the 
not leave. She lives in Lublin, just a few closet, alWavs ready to be put on. And Laden 


blocks away, but for Szmulewiez, the fifth  putsitoneften,even if thereis no holiday, His 
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better od she were not here at alk Pwo yeur tos from World War Lb pictures, photo 
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ind turned her out of his hiuse the greatlove of Laden's lifte—a love that wa 
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about the First Koéciuszko Division, which 
was the beginning of today's army, Henryk 
Laden, arrested and transported to Siberia at 
the beginning of the war, had four years of dif- 
ficult residence in the U.S.S.R: behind him. 
Sc ac soon as he heard about the creation of a 
Polish army in the Soviet Union, he left the 
collective farm where he had spent the previ- 
ous few months. He arrived at Seltsy on the 
Okain May 1943, among the first volunteers. 
He became a gunner in the: First Light Artil- 
lery Regiment. 

The equipment they had in those days was 
modest at best. Things did not change until 
the United States sent thousands of vehicles 
and snare parts to Moscow as aid to its ally. 

“Thad been a professional driver before the 
War and cars were my passion,” Laden says. 
“Later T went to the front with the Russians in 
those vehicles.” 

Laden covered the whole operational route 
of the First Polish Army, from the famous ini- 
tial battle at Lenino to Berlin, which they 
took with the Soviets in May 1945. He 
watched as soldiers raised the Polish flag 
above the Hrancdenburg Gate—*the most 
beautiful moment in my life,” he says today, 

“Were there a lot of Jews in the First 
Army" Tinqguire. 

“Oh ves, a lot. There were five of us from 
ny little town near Lwow: Markus Lang, Po- 
meranz, Targielski, Reiser, and me. A list of 
Jewish soldiers of the First Kosciuszko Divi- 
ston who were killed in action was published 
in a Jewish Historical Institute bulletin 
There isa page anda half of names and anoth- 
er page and a half of those who were decorat- 
ed. That shows that Jews aren’tso full of fear, 
that they can fight just as well as others, some- 
times better. Unfortunately, that part of the 
history of Polish Jews is litthe known.” 

"Mr. Laden, 40-years have passed since the 
end of the war, Why do you still wear your 
decorations?” 

“Out of sentiment. Look here—tht is the 
Lenino Medal, this one is for taking Warsaw, 
for crossing the Oder, for capturing Berlin, 
for victory over the Germans, This is the Gal- 
lantry Cross, and besideit the Silver Cross for 
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Distinction in the Fields of Glory, another Sil- 
ver Cross..." 

Laden pauses, smiles, and adds completely 
unexpectedly: “But you know, it’s all worth 
as much a& a sucked egg.” 


JHE MOST DEVOUT among Us 15 
Rafael Adar,” one of the. Lublin 
Jews confided. The Adars live in 
Wiodawa, asmall town smack on 
the Soviet border. 

The littl house stands on a quiet side 
street. Low, wooden, with a small veranda 
and avard not much bigger than the veranda. 
An old gray-haired woman is sitting motion- 
less ona bench nearthe door. When lask after 
the Adars, she beams and grasps mry hand. 
“That's me, child. ['m Sara Adar. Have you 
come especially to see us? Oy, that’s good, 
that's good. Nobody visits old people, Come 
here, daughter, and let me give you a kiss.” 

Amazed and moved by such a reception, I 
bend to kiss the woman on the cheek, and she 
raises herself and hugs me tight. We enter the 
house with our arms around each other. It is 
divided into a room and the kitchen, Sara 
worries that she has nothing in the house and 
good-naturedly scolds me for arriving unan- 
nounced, She would have baked a cake and 
cooked a good dinner. After innumerable as- 
surances on my part that I want nothing buta 
cup of tea, we sit down together, 

"We are old Jews," she says. “The last Jews 
in town." 

Before the war there were 40 many Jews in 
Wiodawa that it would have taken you days 
to count them. When they walked the main 
street on Sunday afternoon, there was such a 
crowd that they poked each other with their 
elbows as they passed. A hubbub, but happy. 
Yet on the Shabbas such a sudden total s1- 
lence fell Only dogs moved around outside 
the houses, candles shone in every window, 
the singing from the many synagogues carried 
on the peaceful air. 

The old woman tells tt so colorfully and 
vividly that I do not even hear ber husband 
come into the room, 

“Ch, Rafael," Sara cries as she gets up and 
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leads her husband to me. * 
heaven has sent to us,” 

Rafael Adar is a short, slight man dressed 
inanold threadbare suit, with a felt hat on his 
hend. The face beneath the hat is unusually 
soit, benevolent, and seems somewhat ab- 
sent. We grect each other warmly, like old 
friends. Sara shakes her grav head, and] have 
no difficulty imagining how she was once 
young and full of enerzy and ran through the 
fields in the nearby village of Hanna and how 
she raced against her brothers to swim the 
Bug, the wide river bordering the family 
farm. She swam the river for the last time to 
escape to the Soviet side shortly after the Ger- 
mans arrived. When she returned after seven 
years, she had no parents, no family. 

Rafael has gone to the kitchen to make tea 
for himself, Sara watches him sadly. 

“My Rafael isn't what he once was. A-year 
ago he hac a stroke, and it paralyzed him." 

The old man stands in the doorway smiling 
ently at us. 

“Rafael, sing something,” Sara says, lively 
arain. “Because you know, daughter, my Ra- 
fael is not a cantor, but when he opened his 
mouth to pray, you didn't want to eal any- 
thing, noteven on Yom Kippur." 

“What should ] sing, Sara?” asks Kafe, 
still smiling, 

“Rimale rochamim.” 

The old man is silent fora moment, as if he 
is concentrating. Then he begins to sing. “El 
male rachamim—Lord, full of mercy.” The 
melody rises sharply. It falls and comes back 
again, dramatic and strong. Rafael staneds in 
the middle of the room, hands upraised. 
When he finishes, he sinks exhausted onto the 
sofa. We sit in silence fora long while 

Then Sara turns to me. “And when they 
brought him to me, he was so skinny, miser- 
able, ancl beat up. That was not long after the 
war. [ had noone, and he had no one: He had 
lost his whole family. Lied him alittle, dressed 
him, and we went to arabbil knew in Legnica 
to get married. Oy, that was a story. | was 
alone in a room with the women when sud- 
denly it hit me. No mother, no father, no sis- 
ter, no brother. Strangers are going to lead me 
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tothe canopy. What dol need such a wedding 
for? Tdon't want it! And I started to cry and 
scream, Nobody could calm me down. They 
coaxed and coaxed until they convinced me.” 

“But I see now that you don't regret it,” I 
interject. 

“How could I regret ite” 

When [leave their home a few hours later, 
they walk me to the street. We say long good- 
byes. [tis somehow hard for me to leave, At 
the corner I turn around. The smal! wooden 
house is still visible. On the bench by the door 
sit the two old people. Sara is resting her head 
on Ratael’s shoulder. They are silent, looking 
straight ahead at the empty street. 


HE CEMETERY in Migdzyrzec Pod- 
* laski, 50 miles north of Lublin, 
looks impressive—at least from 
. the outside. A high brick wall sur- 
raiinea a good-size piece of land. | open the 
heavy iron gate. Right inside, on the grountls 
of the cemetery, stands the caretaker’s house. 
At the sight of me, a powerful German shep- 
herd almost breaks its chain. Summoned by 
the barking, a fat man appears from inside 
the house and we talk about the cemetery. 

The caretaker has lived here since 1945, 
The Germans left the cemetery in ruins. The 
gravestones were smashed to pieces, broken 
and shattered by bullets, since the Gestaposet 
up a shooting range here. The walls were also 
partly destroved and partly torn down. The 
bricks had been required for other purposes, 
The caretaker leads mie around the cemetery 
Init depths, sheep are grazing, “WhatI don't 
mow, they eat,” he says, asif he wants to fore- 
stall my question. 

The cemetery isold. Many of the matsevahs 
come from the 18th and 19th centuries. Some 
of them are cast iron, unique and beautifully 
ornamented monuments. Migdavrzec Pod- 
laski was a rich town. There were beautiful 
synagogues here, One of them, from the 18th 
century and built of great stone blocks, was 
famous. It took the Germans more than a 
month to demolish it. 

“How many Jews were saved and returned 
after the war?" lask. 
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him. “Didn't they give vou my add 
ublin? They know tt well enough.’ 


They gave it, but not the complete ad- 
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cress.” [ throw in, not wanting to hurt him 
dismissive ges 
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ture. “I know, thev're a little ashamed af mi 





even though | often lead their pravers 

Phe ol man mhntis | COPaPELe Ane Ue s 
pectediy bursts inte tears 

“Something forced me to change mv name 
the way they killed those two a young 
oupie inthe very flower of life. Sara was yout 


age. She died in my arms lam Karan 
Natan Karan’ 

He pulls a handkerchief ont of his pocket 
antl wipes his eves 

When was thate’ lask 

‘Tn “46. Didn't vou see their graves in thi 
emeteryr 

“Now | remember two stones near. thi 
entrance: I dicint think they had been 
murdered.” 

“Bandits broke into the house at night and 
chot them both 
NR Kagan's head droops, and he wipes his eves 
Hh ai again. After a moment he speaks 

i nt wuld never nave ches ied ti Mma rr’ hii r 
but she saved my life. She always pampered 
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meal, She wouldn't let me wo: “l ask vou by all 
the saints, Natan, don't go.’ staved, and if] 


hadn't listened, | wouldn't have been albivi 


after that meh 





And afterward Wou remained with that 
Waa, 
“With Domanska. Yes. | took her name. | 
‘Now thats another story, Anastazry [Jo went to church. Hac to 
manskt. (tcourse, L know him. He'sa brush “And was that the enc of the threats? 


maker. He lives on Polina Street, number 37 "The evil times passed, Besides, she was 
Cinly he's sortool Jew-non-jew watching out for me 

The eighth member of thie Lublin tin iit “When did vou start goineto the syvnarcorw 
has been baptized epurs hs ae 


An hour later | am sitting with Anastaz’ “] trave 





ed to Lublin for the frst time in 
Domanskiina meadow near the forest. Here, 1979. They recenved me badly, Pim oot su 
on the tall eT is5, He sprescls His cont ‘We'll prised] YOU Ki 


ow, [im a meshunmmad |apos 
be able to have a heart-to-heart talk,” he says tate|. I walked in, and they said, “You're 
us he sits down and takes out a pack of cheap Lnastazy Domanski now and no Kagan. You 


Cigmreties talk Polish real good, you talk beautifully, 
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grammatical. You're not one of us any more.” 

“They took you back,” 

“What could they do? They wouldn't have 
had a minyan.” 

“What's it like now?” 

“They're used to me.” 

“For 30 years you lived far from Jews, far 
from their religion.” 

“T didn't forget, During those years I forgot 
nothing. You can't forget that, It's not ike 
this grass." Kagan leans forward and pulls 
out a handful of grass with a violent motion, 
He raises jt and waves it in front of my eves. 
“Not grass, that 1 can pull up by the roots.” 


HE LAST TWO MEMBERS of the min- 
' ¥Yan lived on the same street in 
hLukow, but Herszel Golman has 
, moved to Legnica, at the other 
end of Poland, On the town’s main street, 
number 78 is a good-size apartment house. 
Oo the second floor I knock on apartment 
five. There isa visiting card in the door: “Pin- 
kie and Lidia Fiksman." I knock for a long 
time. Silence. When I am ready to leave, 
thinking there is no one there, | hear a shuf- 
fling behind the door and a woman's wary 
voice: “Who's there?” Lintroduce myself, 

The woman begins questioning me: Where 
are you from? What do you want? Who sent 
your I repeat all my references to the closed 
door, but it has no effect. 1 go on explaining. 
At last she asks, “What is my first name?” 
Without pause [say something different from 
what is printed on the card, “Libe. Libe Fiks- 
man.” That does the trick. The door slowly 
opens. Behind it stands a small, corpulent 
woman with an expressive face. “Well, come 
in then," she says with a cautious smile. 

The apartment is small. The kitchen con- 
tains a tile stove, and the room is divided in 
half by a tattered brown screen. On one side 
stand a chest and a round table, and on the 
other side a wardrobe and a bed covered with 
adown comforter. The woman apologizes for 
her behavior, but since the death of her hus- 
band, she has-been afraid of attacks. These 
are such uncertain times, and there is nobody 
to protect an old woman. 
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“Your husband is dead?" I ask, shocked. 

“He died. He died, the poor man,” Libe 
Fiksman says. “He was 92, and his time had 
come,” She fallé silent, and then-adds: “I am 
left alone not only in this town, but alone 
in the world. They are all gone; all dead." 1 
start to say that I'm sorry, that I sympathize, 
but 1 stop myself because the words stem 
shallow and dry. Neither of us speaks for a 
long moment, and then Libe suddenly be- 
comes animated, 

“You can help me. You travel around the 
country and know so many Jews. Please find 
me somebody, I ask you.” 

“But wher” 

‘Some person—a Jewish woman. She can 
even be 50, she can even have a daughter. | 
will feed her and clothe her. That will be a 
lucky woman. Idon't have alotof money, but 
Lhave wealth. | have my husband's fur coat, 
my fur, alotaf clothes, a tea service, and a ta- 
ble setting for 12. When I die, she will inherit 
itall. The apartment too. Now it's so difficult 
with apartments, vou have to wait so many 
years. [t's a periect chance, rightr" 

The woman looks at me anxiously, | know 
that I cannot say no. Libe is more and more 
excited. 

“T have a feeling that you are going to help 
me. You are a good person. God might have 
sent you to me. Because I am very religious. 
In the past perhaps less. But now I read only 
the siddur, the Jewish prayerbook. Espe- 
cially on Fridays. And on Saturday I lie in 
bed all day, and [ hardly get up and I pray 
and pray. Because you know, [ have sinned 
a great deal.” 

Libe stops speaking. She is obviously wa- 
vering: What tosay next? Aftera moment she 
goes on in a hushed voice: “T have been angry 
at our Lord.” 

“How?” Task, surprised. 

The old woman nods her head, 

“Oh yes, Yes. Because we are supposed to 
be a chosen people and—what? Blood and 
blood and hatred. ... Sometimes I thought 
aboutitand.. . and [stillthink that way alit- 
tle—it would have been better if He had not 
chosen us, if He had let us live like others,” 
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BAR MITZVAH is a jovous occasion all 
over the world; in Warsaw on May 
[8, 1985, however, the joy was 
am exceptional. For the first time in 
30 years a 13-year-old boy stood on the bineah 
in the center of the synagogue. He did not 
stand among his contemporaries but among 
old men separated from him by at least two 
generations—two absent generations, 

All the olci men had assembled for this—the 
sick ones, even the ones who rarely come to 
pray. They crowded tightly around the bimah 
on which the small, thin boy wearing a tallts 
(praver shawl) was singing the prayers in a 
none-too-certain voice. “That's the seedling,” 
one of them had told me earlier. “He has 
grown from fallow ground that we long be- 
lieved to be absolutely barren.” 

That day the synagogue was full, All the 
benches were taken, and an old woman who 
arrived somewhat late had to ask me to move 
over and make room for her. She asked me in 
German, but I knew her by sight and an- 
ewered in Polish. She did a double take. 
“Aren't-you from an excursion?” 

It was my turn to be surprised. “From an 
excursion? Why?" 

“Because there are so many people here to- 
day," she said. “So many young people, and 
it's usually completelyempty. Ithoughtatour 
from America had come." 

When | explained that it was a bar mitz- 
vah, the woman at first did not want to be- 
lieve me. Then she fell silent for a iong while 
and finally said quietly, “Thank vou, Gad, for 
letting me live to see such a moment,” 





BERGSON HOUSE, on the right bank in 
Warsaw, once belonged to the Jew- 
ish community and housed both a 
Y §6schooland a theater. Apartment 1, 
on the second floor, is strange, somewhat 
neglected, but full of charm, containing a 
multitude of original and amusing objects— 
theatrical decorations, pictures, and above 
all, books. They fill the walls; shelves hang 
even from the doors, The four of them live 
here: Ninel Kameraz, her husband, Bogdan 
Kos, and their two sons, 15-year-old Lukasz 
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and Mateusz, 13, the one who had the bar 
mitzvah—the seedling. 

Ninel looks young, Lam. astonished when 
she says she is 48, “That's right,” she con- 
firms. “But with experience for twice that 
old. ... To be a Jew, and a poor Jew at that, 
and furthermore from a Communist family.” 
she spells out her name: “N-i-n-e-l. Lenin 
spelled backward, Such names were fashion- 
able among Communists. My sister is named 
Rema after the first letters of a Soviet slogan 
that was very popular in the 1920s—Revolu- 
tion, Electrification, Mir {peace].' 

“When the boys were four, five years old, I 
took them to their grandparents’ graves. [told 
them that lam a Jew and they are Jews after 
me. Later, when we were in the synagogue, 
one of the people who was praving asked if 
our sons wanted to learn Hebrew. Mateusz 
reacted with enthusiasm, and Lukasz also 
agreed. The boys started going for lessons, 
Lukasz soon wanted to quit. I told him, 
though, that he had to learn for a year. After- 
ward he could decide, when he knew what it 
was about. And soit was. He came to me and 
said, ‘Mama, I know I'm a Jew, but I don’t 
like it.’ I didn’t coax him any more.” 

“With Mateusz it wat different?” 

“That's right, He found something that 
was his and true. When his teacher suggested 
the bar mitzvah, he agreed with joy." 

“Ot two brothers raised in the same way 
and almost the sameage, one chose Polishness 
and the second chose Jewishness." 

‘Lukasz is more tied to—even fascinated 
by—Polish culture, ... Mateusz had ameta- 
physical, religious inclination since child- 
hood, When he was little and barely knew 
how to walk, he was already asking about 
death. How is it possible? What happens 
alterward?" 

“And you, Ninel?” 

“| have a deep feeling that everything is in 
order,” she replies. “Iam a Jew, and my an- 
cestors arranged that with God. It has lasted a 
long time, and it has been difficult—it is not 
easy to be the people chosen by Him. But it 
happened. Of course, | would rather my links 
with Him had been more tangible, that [had 
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ust trace of the Jews of Rorcrew, 
the huge cemetery on the owtsetrts 


aftown crumbles in stork desecration, 
Here a stray dow leaves a bone; elsewhere 
cattle grace among fallen headstones and 
children play ball. In nearby baskarzew 
stands a huge stone monument, erected 
by Zygmunt Warszawer, The dedication 
reads, “To the Israelites of Laskarcew 
ond Sobolew, murdered bestially 

inthe yours of annihilation 1939-1945, 
Remember forever this horrible crime. 
Eternal fame and eternal peace to theer 
hallowed souls,” 


been brought up in the religion. But it was 
otherwise. No, [ have no doubts in this mat- 
ter, and no fears,” 

Task Mateusz, “What does itmean to you to 
bea jewr" 

Mateusz bows his head and cloes not speak 
for a jong moment. Then he begins, with a 
slight stutter. “It's hard for metosay.... To 
me it’s; well—normal. When I was little, 
Mama told me that lama Jew but Daddyisn't 
and that the tribe is inherited from the father 
and the nation from the mother. Later I went 
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tochurch, to catechism, with my friends from 


school, but it bored me, so I stopped going 
Phen Laskecdl Mama if Jews have holidays, 
if we could observe them. Catholics have 
thetrs, and | wanted to have something too,” 

“Did you start. observing them?" 

“Yes. Pesach and Purim. It was certainly 
not all in accordance with the rules. Daddy 
cued ws. Lalso read a thick book, Phe History 
of fsraci. | took notes, and later I recited the 
history of Esther. Also] made raisin wine for 
Purim. And Lukasz led the sederfor Pesach. | 
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asked and he answered. We aleo went to syna- 
gogzue, but we couldn't tell wp from down," 

“On the Thursday before the bar mitzvah, 
when you had your examination, you fainted 
in the synagogue.” 

“Only the minyan was there, I stood along 
time near the bimah. I waited and waited. | 
was terribly frightened, and then suddenly | 
felt that Tcouldn't doit. Then] fell. [woke up 
ona bench. The old men were stinding over 
me, andl each one was offering me his heart 
medicine. They all carry nitroglycerin.” 

“On Saturday it went better.” 

“Lwasn'tso nervous any more. lt was adif- 
ferent atmosphere—a full synagogue, ms 
friends. Onee [stepped onto the bimah, it be- 
came totally quiet. Behind my back I could 
feel that they were all listening. It was funny 
—as soon as I started reading. all those old 
Pentlemen began prompting me. Every one of 
them! When I walked off the bimah, they all 
hugged and kissed me, even thougn I duin't 
know a lot of then,” 

“How do vou get along with vour brother? 
Doesn't it bother you that one of you wants 
above all to be a Pole and the other one above 
alla Jew?" 

“T don't see anything bad about that It all 





comes down to choice. He doesn't want to 
depend on a religion. He says he wants to 
be free 

“And your: 

“My religion doesn't hinder me in any 
WHY, 

“For thousands of years being a few has in- 
volved persecution, suffering, even death.” 

“Ves, | know something about that." 

“How do vou understand the bar mitzvah? 
What does it oblige you to dor” 

“Wot to renounce it," 

“Notta renounce what?” 

“jewishness, " 

“So now how would you answer the ques 
hen, ‘What does it mean to be a Jew?’ ” 

“Ttseems simple at first. And then the more 
you know, the harder and harder it becomes 
being a Jew, Especially in Poland.” 

“Hut [see that you're not turning back.” 

“Ao. [Tt take the risks,” [| 
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1-MIBUTE TIME CEPOSIE TERE PR (SIGE ARS ETE CRATOR 


Blazing across the night sky, a shooting 

star from the Geminid meteor shower cuts 
across Star trails. Each year thousands 

of tons of extraterrestrial material, most of it 
undetected, breaches the atmospheric shield, 
usually to self-destruct before impact. 
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WE DAY some 50,000 Years Ago, 
slang Canon Diablo in northern 
Anzona, antelope grazed on a 
sagebrush flat near & juniper 
woidland, Save for an occasional 
saber-toothed tiger ancd mam- 

moth, no danger threatened. Man had not 
yelappeared on the continent. 

Far to the southeast a dazzling glow sud- 
denly lit the sky. It approached with un- 
eurthiv speed, becoming brighter than the 
sun and leaving a luminous trail. Every ani- 
mal lifted its head in alarm. 

Withouta warning sound the terrible bril- 
liance was upon them. The very earth ex- 
ploded. Millions of toms of rock jetted 
upward in a great conical sheet. A mon- 
strous shock wave leveled trees for miles in 
every direction, Wildfires burst out sponta- 
neously, blazing from land already seared 
by the giant fireball, 

Darkness settled overthe area, for pulver- 
wed rock, dust, and soot, thrown lar into 
the stratosphere, blocked the sun. Then, as 
wind and rain dispersed the veil, the first 
feeble light revealed a landscape of desola- 
tion. Where the fireball bad ended its deadly 
flight, a high rim encircled a wound in the 
earth 4,000 feet across and 750 feet deep. 

Thus was born Meteor Crater. 

An imaginary scenario? Not at all, Scien- 
tists in recent vears have vastly increased 
their understanding of the extraterrestrial 
visitors we call meteorites and the craters 
they can make. We know that the fireball 
thousands of years ago was caused by a 
giant chunk of iron and nickel, the Canon 
Diablo meteorite, Air in front of this intrud- 
er from space became shock-compressed 
and highly incandescent. That in turn heat- 
eda thin outer layer of the iron body to in- 
candescence, and molten material streamed 


Scar from a cosmic bomb, Arizona's 
Meteor Critter (s earth's most studied 
impact structure..Nearly a mile across 
and originally 750 feet deep, the crater— 
here crusted by snow—is attributed to a 
a0) OOO tet meteorite sorte 50,000 vears 
ago. Meteorites of this size, which can 
unio the explosive energy of nuclear 
weapons, probably fall less than once 
ewery thousand years, Apparent crater 
atiest is-a bulldozed livestock pond 
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off during its swift passage. On impact it 
disintegrated, melted, and partiv vapor- 
ized. Remnants by the ton have been found 
within a Six-mile radius of the crater. 

Eugene Shoemaker of the U.S. Geologi- 
cal Survey at Flagstaff, Arizona, authority 
on Canon Diablo and its crater, estimates 
that the bolide {a Greball-producing object) 
measured 135 feet across, with a mass of 
300,006 tons. Tt traveled at some 12 miles a 
second, Its destructive energy equaled 15 
megaton bombs, twice thatof the Mount St 
Helens explosion, and athousand times that 
of the Hiroshima bomb 

Fortunately, objects of this size fall only 
rarely, perhaps once every 1,300 years or so 
onthe average. However, truly huge objects 
may come our Way over geologic intervals 
Shoemaker estimates that a meteorite six lo 
eeven miles in diameter will hit about once 
every 65 to 100 million years. Such an im- 
pact would leave a crater more than a hun- 
dred miles across, As we shall see, its effects 
woulel be disastrous to much of life on earth. 
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Only fruit of a ten-year vigil, sections of 
q meteorite are seen against a photograph 
of ite fall near Lost City, Okfahoma, in 
L970, Testinuny to the frustrations of 
meteorite tracking, this was the sole find for 
a group of sctentists whase cameras 
monitored the shies for a decade 

interested i cdarth-threniening cosmic 
bodies, Furene ond Carolyn Shoemaker 
(facing page) have discovered eight comets 
and nite stray asteroids at Califormino’s 
Palomar Observatory. Gene colauares that 


mn impact lorge enough to cuiuse global 


cotostrophie occurs every 65 to 100 million years. 





While the odds of a giant impact in your 
lifetime are so Vanishingly small thatthere is 
no cause for concern, it may surprise you to 
learn that earth is subject to constant bom- 
bardment fromspace. At least 20,000 tons of 
meteoritic material annually penetrates our 
atmosphere—-more than 50 tonsaday. Most 
of this 1s small, the size of dust particles or 
sand grains. Larger objects—from a few 
ounces to a ton or more—account on the 
average for perhaps a hundred tons a year 

Despite the volume of material falling on 
our globe, only one person is known to have 
been struck by ameteorite. In 1954a woman 
in Svlacauga, Alabama, suffered a severe 
hip bruise when an §.5-pound stone crashed 
through the roof of her house (page 413), 
Contrary to one story, the song “Stars Fell 
on Alabama” was not inspired by this event; 
the music was copyrighted 20 years earlier 

By amazing coincidence, two separate 
meéteorites—one in 1971 and the other in 
1982—broke through the roofs of houses 
in Wethersfield, Connecticut. No one was 
injured in either case. 


HE NAME Meteor Craterts really amis 
nomer,* A metear is a shooting star, a 
streak of light across the sky. The ob- 
ject causing that display is a meleor- 
And if the object does not Durn up in 
the atmosphere but Jands on earth, it is a 
nieleorite 

Nieteorites are not easy to find, €5 can 
be attested to by the few men like the late 
Dr. Harvey H. Nininger who have spent a 
lifetime looking for them. Aside from the 
large numbers found in Antarctica in recent 
years, the annual list of new meteorites re: 
covered on land is probably no more than 
10 to 20, although some of these may have 
woken into numerous fragments. 

Contrary to the common perception that 
most meteorites are basically tron, like the 
Canon Diablo bolide, more than 90 percent 
of those recovered from observed falls are 
composed of stone or mixtures of stone and 
iron. (Jn the other hand, irons are by far the 
easiest to find, because they can more read- 
ily be distinguished from ordinary rocks 

"1115 abso colle Buurringwer (rater after thet engimeer 
whe claire (he huge bole in 1703, hoping, in vain, to 
find a valuable lode of nickel-iron. Daniel M. Bar- 
riper was one of the first to wre that tie crater was ot 
mcieonic omzin 
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Wioreover, irons are more 
through the enormous drag of the 
ephere witlhoul and thes 
resist Weathering far better than stones 

A prime exampleis the Hoba iron 
ving where it 
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world's 
largest single metcorite, still 
fell near the northern Namibian 
GrTootfontein, in the southwest 
Africa. To reach it l drove along the (itavi 
Valley, with yellow-flowered gerifox and 
thick thornbush lining the wa, 

On the Hoba farm, where Jan Engel- 
brecht raises cattle and maize, 4 simp 
dirt road beads to the meteorite, resting in 
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unpretentious solitude amid 
acactas anc small bushes. A 
dark, rusty-looking, rathe: 
equarish mound, it is only 
hali-burted below the sur- 
fare if & MCasurements of 
than nine 
by three feet belie 
Its huge mass, estimated at 
66 tons, Along corners and 


edees.a few glittering patch- 


SHMelning mMea¢t 





by nine 


es feveal where samples 
of the tron-nickel Ly 


have been sawed off for 
laboratory stud, 

The Hoba meteorte was 
found in 1920. No -one 
Knows when it struck earth; 
but a thick rind of rust sug 
gests that it must have fallen 
in prehistoric limes, 

Why did Hoba not break 
Up on entry into the atmc- 
sphere? SChMntisls Point out 
that a stony métleorte this 
Sze would undoubtedly 
have fragmented, buat irons 
are [ar stroneel 

And why is there no cra 
=i y 


speculate that the 


SCIENHSES Can Oy 
DOLCE 
approached ala very low 
angle so that atmospheri 
drag slowed it down much 
more than ws 
HE SECOND largest 
wnele melonte 
[ound 


the Tent 
= . & 2.85 


a ihe 
Ahnighito, or 

was Known 
to Eskimos in west (rreeniand as long ago as 
S18. [twas part ofthe ¢ Ape York iran irom 
which the Eskimos laboriously pounded 
tor harpoon tips and knives, In the 
late 18905 Arctic explorer Robert E. Pean 
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managed Lo move the 
feet to his ship and transport it to the United 
states. ‘locday tis the centerpiece of the ex- 
tensive Arthur Ross Hall of Meteoritesinthe 
American Museum of Natural History in 
Wew York City 

For most of the lifetime of mankind, me 
teontes Were an The 


idea that stones could fall from the sky was 


intriguing myster 
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mentioned even in ancient Chinese, Greek, 
Roman, and biblical writings, but it was of- 
ten viewed with deep skepticism. (Thomas 
Jefferson, however, almost certainly did noi 
make the statement attributed to him that “I 
would rather believe that two Yankee pro- 
fessors would lie than that stones fall from 
heaven.” ) Some people thought that these 
strange “thunderstones” had been struck by 
lightning, 

Cinly in the late 18th century cid scientists 
begin to recognize that meteorites were ex- 
traterrestrial matter. Confirmation came 
in 1802, when a member of the French 
Academy investigated the fall near L'Aigle, 


France, of ashower of 2,000 to 4,000 stones. 
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Spawt of giant meteorites, tektites are 
thought to be melted elect of major 
impacts, launched by explosive colrsion 
on ballistic trajectories across hundreds 
or thousands of miles, These button- 
shirped samples (above) from Australia 
show typically ablated front, at right, 
and rear sides 

Afeteorites are classified in three 
sToups: stones, trons, and stony trors 
Of the two trons tlustrated (facing 
page), one comes from metoorite- rich 
Antarctica. Carbonaceous chondrites, a 
subgroup of stones, are very rare A torge 
ong that scottered near Pueblito de 
Allende, /feoico, in 1969, has proved a 
bonanza for scientists ike Gerad 
Waosserbure (facing page) of Caltech 
He and others found evidence of matter 
within white ticlustons in the stone that 
predates the solar system. 
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The Jargest weighed about 20 pounds 

Today we know that most meteorites are 
extremely primitive remnants of the for. 
mation of the solar system 4.6 billion years 
ago. They provide a valuable record of that 
event. Moreover, small white mineral inciu- 
sions in a meteorite known as Allende have 
strange isotopic anomalies: That is, the pro- 
portions of different isotopes, or species, of 
certain elements, such as oxygen, are strik- 
ingly unlike those on earth. This proves that 
they contain traces of presolar matler—de- 
bris from explosions of dying stars. These 
bits of mineral help give insight into the na 
ture of the presolar universe and the forma- 
tion of the solar svsten. 

As Professor Gerald J 
Wasserburg of the Calitor- 
nia Institute of Technology 
puts it, “With Allende we 
may be looking into. the 
heart of the stellar factory.’ 





PIS ONE THING to realize 
that meteorites are @x 
traterrestrial and that 
their parent bodies 
were formed near the be- 
ginning of the solar system 
That, however, does nol 
answer the question oi 
where they have been dur 
ine the 4.6 billion years of 
earth's existence 
The answer may lie in 
two places. One is the belt of asteroids orbit- 
ing the sun between Jupiter and Mars, much 
of it more than twice as far from the sun as is 
earth. It consists ot uncounted millions ot 
chunks of rock and small planetotcds leit over 
after the planets had formed. Another possi- 
ble source is the comets, those billions. of 
“dirty snowballs” that penocdically come 
from far out beyond the realm of Pluto, 
swing around the sun, and then vanish 
again into the unknown. 
ihe asteroids, many in overlapping or- 
bits, often find themselves colliding with 
their fellows. The grinding, shattering et- 
fects of these constant collisions over the 
eons have produced an immense amount of 
rubble. The gravitational tugs of Jupiter's 
huge mass sometimes perturb the orbits of 
the objects so radically as to throw them 
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clase to earth, In some cases the fragments 
become what are known as earth crossers. 

Just as two highways mect at a cross- 
roads, so do the orbits of earth and of these 
displaced asteroids intersect from time to 
time. Nothing may happen for several hun- 
dred thousand oreven several million years, 
but sooner or later earth and asteroidal frag- 
ment meet at the crossroads. A collision is 
inevitable, and another meteorite comes 
to ground, 

The first earth crosser was identified in 
1932 by Karl Reinmuth, an astronomer at 
Heidelberg Observatory. While studying 
his photographic plates, he realized that he 
Was seeing a fast-moving object that would 


40) 


Het as close to the sun as Venus, well in- 
side earth's orbit. The object was named 
Apollo after the Greek sun god because it 
came closer to the sun than any other 
asteroid known at that time. The name has 
since been applied to other objects with 
similar orbits. 

Today some 40 Apollo earth crossers have 
been identified, Astronomers belheve there 
may be as many as 1,000 Apollos greater 
than a kilometer (3,300 feet) in. diameter. 
Calculations suggest that several objects 
this size will collide with earth every 
million years. 

Not all earth crossers, however, are 
asteroids. A number are now thought by 
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Of the 116 impact sites Senter sass? 1a 
howe been unequivocally assoctated with 
meteorites. Though meteoritic material has 
not been found necr the remaining 103, the 
presence of chenmcal and mineralogical 





TEATITE FIELD fingerprints identify them as probable 
impact structures. They are thought to have 
Valelleta been caused by hypervelocity impacts of 
Oeean large micteorites whose pre-atmospheric 
; speed was little affected by 


atmospheric drag. The craters can be 
aa much as 30 times larger in 


| diameter than the bodies that 
punilevidirarahsar ary eect anes ANTARCTICA created them, which melt 
nn gpa alae and almost entirely vaporize on impact. 
ragmenis here marty of ern wel Early in earth's development the planet 
premerveed, (artes to thar long weld hove been as heavily cratered as the 
encasement in ice. 


moon. Erosion and plate tectonics, however, 
continue to erase the record of impacts, 


Conveyor belt of extraterrestrial riches, the Antarctic ice sheet moves upword against mountain 
(cideagereit, below ree ciusine forne-buried stanes to surface as the tce is remo mer by wind erosion 
(Ole arrows), A specimen (below left) is one of four whose snide aaa closely resembles material 


[OUTLG On the moon, indicating they mov be ejecta fromm large lunar impacts 





Meteornfex—invaders From Apace 


some scientists to be “burned-out" comet 
nuclei or fragments from them. As comets 
leave the deep freeze of space and approach 
the sun in their hairpin-like orbits, ices of 
water, carbon dioxide, ammonia, and meth- 
ane that make up perhaps half the comet nu- 
cleus will begin to sublime—that is, turn 
directly from solid to vapor. This action 
tends to unbind the earthy, rocky portion of 
the comet, sometimes explosively, releasing 
small particles. Together, the gas and dust 
stream out for millions of miles, forming 
the kind of filmy tail that Halley’s comet 
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Divine intervention was how the German 
King Moximilian interpreted the 250-pounid 
meteorite that landed near the Alsatian 

town of Ensisheim {abowe, depicted ina 
contemporary woodcut) in 1492; Moximilian 
decreed thot the stone be preserved asa sign of 
Gad's wrath toward his enemies. Inthe same 
year Columbus reported “a marvellous Granch 
of fire” that fell into the sea_as he crossed the 
Atlantic. On display in Ensisheim’s town hail, 
a surviving 120-pound remnant of the Alsatian 
stone is toasted by an association of local 
“ruardians” (facing page). 


watchers have observed in recent months. 
After repeated passages about the sun, a 
comet may be left as asmall, dark husk, per- 
haps no more than a mile or so in diameter. 
Just as gravitational perturbations may 
force asteroids into more eccentric orbits, so 
may comet nuclet find themselves captives 
in near-earth orbits, where they too could 
become parent bodies for meteorites. 


WN THE EARLY MORNING of June 30, 1908, 
a spectacular event in the remote forests 
of Siberia astonished and mystified the 
inhabitants. A blinding fireball visible 
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for hundreds of miles exploded in the atmo- 
sphere some six miles above the headwaters 
of the Tunguska River. The cataclysmic 
detonations were heard at least 600 mules 
away, The airshock wave circled the earth. 
Twenty-five miles from the site it threw a 
group of nomads from their tents; ten miles 
farther at a trading post one person was 
knocked to the ground unconscious. During 
the “white night” that followed throughout 
western Europe, newspapers could easily be 
read, and Siberian nights remained abnor- 
mally bright for the next two months from 
light-reflecting dust high in 
the atmosphere. 

Because the Tunguska 
sile was almost inaccessible, 
and perhaps becatse of a 
lack of information and in- 
terest, Russian scientists did 
not mount an investigation 
into the phenomenon for 
nearly two decades. When 
they did make their way into 
the swampy region, they 
found trees laid down in 
paraliel lines for 20 miles 
and more, But mystery of mysteries, there 
Was no crater. Nor were there any telltale 
meteoritic fragments, although peat depos- 
its have given up tiny cosmic spherules that 
probably melted from the bolide. 

What caused the Tunguska event? Specu- 
lations have included an alien spaceship, an 
annihilating collision of matter and antimat- 
ter, anda vagrant black hole— explanations 
as unacceptable as they are imaginative. It 
is now gencrally recognized that Tunguska, 
like Canon Diablo, was a meteoritic event. 
But because the bolide exploded so far 
above ground, the shock wave did not blast 
out a crater. 

Scientists calculate that the Tunguska 
object had the destructive energy of a ten- 
megaton bomb. But the experts are divided 
aver whether it wasa piece of asteroidal ma- 
terial ora fragment of a comet nucleus. One 
type of meteorite, known as carbonaceous 
chondrite, is structurally weak and casily 
crushed. Comet nuclei are beheved to be 
similar, for the material is probably porous. 

Moreover, calculations of the orbit of 
the Tunguska object show that it could 
have been a fragment of Encke’s comet, a 
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cannot be ruled out as thi 
source tor the Tunguska bk 
lide. Until more evidence is 
al hand, lunguska—the 
largestsuch eventin the his- 
toric record—will continue 
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HOOTING STARS, ofr 
meteors, are common 
enough sights for reg: 
ular watchers of the 

skies. Cinly occasionally, 
however, (oes One 4e¢ ame 
tecrond fall to earth. And 
even more rarely is the me- 
téeante located alter the fall 
is observed. 

ScLentists treasure such 
falis because the meteorites 
ure fresh and likely to be 
uncontaminated by earthly, 
And there is al- 
ways hope that @ach new 
meteorite will offer 
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mught unlock additional se 


crets of the solar system. 

A spectacular example of 
such a fallis the Allencle car- 
bonac POLS | hoandrite, i ire 
type, thatieilin the Mexican 
state of (Chihuahua shortly 
aiter | a.m. on February §, 
1969. Its awesome soni 
booms were heard tor great 
distances, and the blazing 
bolide Was seen over much 


of the U 


~ Southwest 




















TreqQuent ViIstior nat returns to earth Cvery 


1.4 years. Encke's tail material, strung out 





auric 
metearshowersseeninthe skies of late Octo 


ber and November each veas 
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Mist Al nual MmMeieor Show PPS. OF 
are more than two dozen, can b 
traced to comets. The Geminids of Decem 
ber derive from an Apollo asteroid (and thal 
One may be ao dead comet 
spectrophotometry of the asteroids shows 
that some ot these planectoids seem to fit 
ihe appearance and chemical makeup of 
hus an asteroid 


Let Dr peu SLL i honed rites 


Wefeorss 


— fen) agers From ov el t 


W hile Still in tight it frag 
mented into thousands of pieces totaling 
an estimated four tons. One chunk bareh 
mised the postotlice at Pueblitode Allende, 
which gave the meteorite its name. The 
Fround in an elliptica! 
pallern, or strewn held, covering more than 
100 square miles. Almost all large stom 
meteorites break up and fall in showers 
like this 

Within hows 


HUMES MOSPuITS., 


[Fragments came: ti 


representauves from 
laboratories, and uwni- 
versities rushed to the area to get Samples 
Together with schoolchildren, cabcrivers, 
and-others, they collected two tons, Allende 
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turned out to be an unusual type of meteor- 
tte, of which only seven other examples 
were known, and it was avilable in 
lavish amounts 
One of the scientists who went to Allende 
was Elbert King, then curator of the Lunar 
Recelving WASA‘s John TI 
Space Center at aia: Texas. He wel- 
comed the chance to use material from space 
to calibrate the gamma-ray spectrometer 
i be usecdl to examine lunar ma- 
terial. Withm 104 hours alter the fall, 
Pulrip 


rs spectrometer Was counting ~imma 
ray emissions from Allende samples 


Just five months later the Apollo 11 astro- 
nauts brought back the first lunar rocks and 
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atl. The tremendous interest in lunar mate- 
rial, anc the remarkable soentiie Mmachin- 
erv mobilized to examine it, brought a 
revolution in Lhe study of meteorites. 
Aijlende proved easy to collect because it 
fell in such large amounts In open desert 
But smaller meteorites, even when 
they are seen to fall, may be difficult to find 
Harvey Nininger, former biology profes- 
cor at McPherson College in Kansas, who 
diced last March at the age of 99, developed 
the most successful method of tracking such 
falls. He would travel the countryside, es- 
pecially in the midwestern plains, seeking 
who had seen a bolide on its 
fiery path. By correlating the estimates oj 
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A. niss extinction some 65 million pears 

eo hod long perplexed scientists when the 
father-ond-son team of Luis and Walter 
Aivarez ana! their colleagues in 1980 proposed 
a bold theory involving a gigantic meteorite 
mpoct, Seen behind a star globe in then 


Berkeley lab fabove), the Alvarezes discovered 


dt tin ayer of globally distributed clay 
(right) between strata of the Cretaceous ond 
Tertiary periods was rich in the rare element 
rridivuc They believe the iridium and other 
elements are follout from a life-extinguishineg 
impact by a comet or huge osteroid. A section 
if limestone from the Cretaceous (right 
center) is empedded with fossils of mam 
micropiankton species, while the Tertiary 
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A meteorite six miles in 
diameter, like that which may 


have devastated the planet 65 
million years ago, hits the 
ocean at 12 miles a second, 
cutting 25 miles through the 
earth's crust and mantle 
almost instantly (1), and a 
tremendous tsunami builds. 
Some 10,000 cubic miles of 
matter is ejected (2), baring 
molten rock that triggers 
instant seafloor volcanism, 
eventually forming a crater 
125 miles wide (3). 
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direchhion from each of the in 
would gradually narrow down the held of 
search and someumes find the quarry 
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At Grange meetings, church 
other gatherings, Ninu 
about meteontes and show 
he would ask uf anyone in the a dine nce had 
seen anything such as he had i 
might remember something his plow 
had turned up, since rocks are relatively rare 
the prairie fields of the Midwest 
Nininger examine the object. [rons 
ould often beidentified by theirappearance 
inddensity. Stony meteorites would usually 
have crust—evidence 
that the surface of the roc! 
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it blankets the globe, 
blocking life-sustaining solar 
energy and causing large 
numbers of species to perish. 
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fragments that came down near Lost City, kmerican, have mounted searches. [he 
Oklahoma, on lanuary 4, 19/0 have collected some 7,500 specimens, great- 


Similar techniques recovered the Innis- tlvincreasing the amount of meteoritic mate- 


‘Tibram stone in Czechoslovakia. Rotatine SfiWard-movineg ice in Antarctica some- 


shutter action broke up the meteortrailinto. times becomes blocked and pushed up 


ree stone in Wanada and tour pieces of the nal available lo scientists, 
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a series of dashes on the film. Analysis of - against mountains largely hidden below the 


these produced thetrajectoryandcalculated surface. Because of low temperatures the 


Rie 
orbit of the meteoroids. All three orbits re nocked ifé cannot melt, but, scoured by 
semble those of Apollo earth crossers high winds, it sublimes, escaping as Vapor 


[he greatest cache of meteorites ever Meteorites trapped in the icy conveyor belt 
uncovered 1s, of all places, in Antarctica.In are thus exposed on the surface, and gradu 
[9569 a Japanese expedition nearthe Yamato ally they accumulate. There is astonishing) 
Niountains happened to find a number of = little snowfall on the continent, so with dili- 
meteorites, one of which Was arare type. gent searching, the black objects from space 
Expeditions since then, both Japanese and may be spotted against the pale blue ice 
Mf 
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populations occurred at the boundary of the 
Cretaceous and Tertiary periods, 65 million 
years ago. Prior to the cataclysm that rendered 
most of them extinct, reptiles large and smail 
survived are those familiar to us today, such as 
: land. Large numbers of plant and animal 
genera, as indicated by the bar chart, vanished 
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hars, the stones are kept frozen unt 
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reach 
processing cabinets oriinally designed for 
lunar sample: 

Surprisingly, fowr of the Antarctic finds 
ire heheved to have come from the moon 
rocks hurled into space by lunar impacts 
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and mineralogical makeup 
closely resembles that of samples collected 
onthe moon and isunlike that of other mete 
orites, At feast one Antarctic meteorite anc 
several in other parts of the world are now 


bheheved to have come from Mars 


CITENTISTS lassity me lecrit > af thre 
broad groups: irons, stony irons, and 


stones, bused on their proportions of 

metal and stony, or silicate, material 
Phe largest group by far are stones, and the 
most common of these are termed chon 
drites, [hey are so called because they con 
tain large numbers of spherical bits of 
sHicate known @5 cChondrules, which never 
originate on earth. Some may be as large a5 i 
pea, but most are millimeter size or smalier 
fa millimeter ts about as wide as two of thu 
periods on this page) 

Chondrites are of special importance be 
cause thes represen miterial existing when 
the solar system accreted, and they escaped 
melting WiLhin planetary bodies, Analysis af 
the chonarites reveals significant informa 
tion about those primordial conditions 

(arbonarceous chondrites, such as the 
famous Allende meteorite, contain & real 
deal of fine-grained earthy materia! as well 
as chondrules. Tworaretypes, knownasC! 


= 


ind (2, ofte: treasure trove of organi 
molecules, Austraiia’s Murchison stone, for 
example, contains several amino acids 
such molecules are not biagenic (produced 
by living things), but they could be the direct 
chemical precursors of organic evolution 
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[he lirrest of all meteoric stones fell 
near filin (formerly Kirm), China, in 1/976 
A fireball and several explosions preceded a 


shower of chondrites with a total mass of 
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More fuel for the impact theory: J rice 
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blame an asteroid. Cosmic spherules from the site 
(heft) indicate that tf wos oa meteontic event 

The only known victim ofa meteorite, Mrs 
Hewlett Hodges (facing page, bottom) escoped 
with bruises in 1954, when a stone-croshed 
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about four tons. One stone alone weighed 
almost two tons 


Tr THE OPPOSITE EXTREME [rom such 
large falls are the micrometeorites. 
These are dust grains, many of them 
much thinner than a human hair 

They result from tote! breakup of the 

more fragile stony meteoroids, inclucling 

comet nuclei 
Donald Brownlee of the University of 

Washington has collected more than 

1),000. of these tiny specks. He gets some 

from the stratosphere using asticky surface, 

somewhat like flypaper, carried aloft: to 

60,000 feet by 0-2 planes. He gets-a hundred 

times more by dragging a 600-pound mar- 

netic rake more than three miles clown at 
the battom af the Pacific Ocean, About halt 
of the micrometeoriltes contain metalhi 
iron, or magnetite, so they readily stick to 
the magnet 

Particles the size of sand grains are re- 
sponsible for many shooting stars in the 
nightsky. They melt, forming cosmic spher 
wies. Smaller particles tend to lose their ve- 
locity very high in the atmosphere before 
they can melt; they oat toearth unchanged 

“Tf you had lettuce for lunch,” says Protes- 
sor Brownlee, “you probably ate a few af 
these dust particles, They are very primitive 
carbon-ich chondntic material, probably 
from comets at feast as old as the solar svs- 
tem. Some represent the outer fringes of the 
planetary system wien it formed; some mas 
be interstellar grains, formed elsewhere in 
the galaxy, that existed before the sun and 

planets formed. That ts why they are so im- 

portant ta api 
Extremely tiny glassy balls called micro 

tektites are fe beet im ds -ED-Sei Cores Linhike 

Brownlee's dust they are not extraterrestri- 

al; they are simply miniwtiure versions of 

larger glass objects called tektites, found 
only in certain areas of the globe. These ob- 
jects Were once thought by some to come 
from the moon, bul their chemistry i terres 
trial, not hunar. Almost all scientists now 
believe tektites to be once molten droplets 
thrown up by giant impacts on earth. Some 
show strong ablation, or melting, effects 
from speeding through the atmosphere 

Cine group af tektites, known as molda- 
vites, are found in Crechoslovakia. They 
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lo find a fallen star, Robert Haag will travel! 
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inmilac pollasite, a rere story tron he acquired 


in trade from a Chilean collector, Backlighting 
ects fire fo omriber Wicluslons of OLY In one 
section. (right) 

When biology professor Harvey Nininger 
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vered inthe 18306, largely with the hetp 
mands of niral Americans, Cine 
Tizenious methods was a trotler with 
electromognets, seen at Meteor Crater 
Ind 1934 photoeraph (bottom) of Harvey 
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are about 15 million years old and are 
thought to have been thrown out from the 
2?4-(lometer (145-mile) Kies Crater in (rer- 
many. Another group, called Ivory Coast 
tektites, about a million years old, probably 
came from the 10.5-kilometer Bosumtwi 
(Crater in Ghana, the sacred lake of the 
Ashanti tibe, Others, whose origin is more 
uncertain, are found in Australia, Southeast 
Asia, North America, and the Soviet Union 


ETEOR CRATER, with which we be- 
tan our story, is the freshest anel 
youngest of the important impact 
craters on earth, It sone of 131m 

DaCL sites thal are unequivocally associated 
With meteorites. They include the Odessa, 
Texas, and Haviland, Kansas, craters, and 
others in Australia, the U.5.5.R., Arzent- 
na, Poland, and Saudi Arabia 

More than a hundred other sites lack actu 
al meteorites but are nevertheless regarded 
as Impact structures because they contain 
certain deformation features and diagnostic 
minerals, One is coesite, a crystalline form 
of stlica created from quartz under pressures 
20,000 times that of the atmosphere. Anoth- 
er high-pressure form of silica 1s called st 
shovite. Neither mineral was known belore 
1960, bul today they are recognized as the 
fingerprints of meteorite impacts 

shutter cones offer further diagnostic evi 
dence of intense shock. These cone-shaped 
striated fractures may be tiny, or they ma 
reach as much as 40 feet in length. Ata mant 
impact site partially underlying Chicago's 
()’ Hare International Airport, shatter cones 
were recently found beneath a hundred feet 
of glacial sediments. 

In addition to the more than a hundred 
structures of démonstrable impact oniin, 
more than 50 others may be meteoritic rath- 
er than volcanic, although they lack any ol 
the diagnostic criteria. Many of these are 
faint outlines of huge craters long since erod- 
edaway. They sometimes show up in phote- 
Frapnhs from space 

If one looks at the moon, one sees a multi- 
tude of enormous overlapping craters that 
testify to massive bombartiment in eons 
past. Barth too experienced such bombard- 
ment, especially in the first 700 million years 
of its existence, when the planets were still 
sweeping up the planetesimals leftover from 
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“An interesting experiment,” 
ntarer William /oran, of Middletown, 
Of the Mode he thie from an 
"Thad to fold and weld 
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Mfc rey lard, 
tron meteorite 
the metal te eet the ONpuUurities 
out Actually Moran used tiie 
fechinolory of ancient peoples who 
exploited inmnfrom the shy for weapons 
arid tons. Doday meteorites are more 
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informition on earth's cosmic setting. 





the noble metals is many times over the 


abundance found in the earth's crust. [he 
iridium anid other metals are extraterres- 
trial: they represent part of the vaporized 
debris of the huge impacting body itself 
Shocked quartz 
the pn pact 

The Alvarez theory proposed that enor- 
mous amounts of dust thrown into the 
atmosphere would have blocked sunlight, 
Foc 
chains long enouch to cause the extinction 
More recent work by Edward Anders and 
at the University of Chicago 
sugmests that the impact also ignited raging 
flash fires worldwide that added great vol- 
umes Of soot to the light-stopping dust 


stopped photusyn thesis, and cds rupted 


his associates 


Most scientists accept the evidence of 


impact, but many differ as to the environ- 


mental results. Some see extreme cooling 


offers further evidence of 


of blocked sunlight, similar to 
the so-called nuclear winter. Others see 
heating of the earth as a consequence of a 
greenhouse effect from water vapor thrown 
up from the ocean 
“Hf the cold and dark don't 
vou may die from overheating later, 
oe ce Shoemaker 
Much has been mace of the idea that the 
Cretaceous-Tertiary impact caused the ex- 
tinction of the dinosaurs. ‘he fossil record, 
however, suggests that the giant 
repiiies we Wa} 
out by the time of the impact. In 
any case their demise may nol 


berause 


Felt you first, 
FE say "y 


well On their 


have occurred at quite the same 
time as that of the marine plank- 
ton that suffered so extensively at 
the end of the Cretaceous 

Mo crater has been found to 
Support the Alvarez 
(Jn land, only three impact striuc- 
tures a hundred kilometers or 
larger are known, and none is of 
the right age. The two largest, 
Sudbury in Canada and Vrede 
fortin South Africa 
brian—that is, more than 570 
million years old. The other, Po 
pigay in Siberia, is dated at about 
40 million vears and is loo voung 
No craters have ever been con- 
firmed on the bottom of the 
ocean, although about two 
thirds of the impacts must occur in the 
ocean. In-any event .a 65-millon-vyea r-old 
crater might well have been subducted by 
plate tectonics over such along period 
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H BE SAVED [rom Such cat- 
the future? Gene Shoe 
maker thinks maybe it can, although 
the hazard for mankind 14 remote. His 
involves careful observation of the 
earth crossers to determine when one is on 
collision course with earth. [hen spacecrait 
sent uncer international auspices to rendez- 
vous with the asteroid would attach a future 
propulsion system called a mass driver 
just adequate to nudge the object into a non- 
threatening orbit, 
It'ssamethine to think about the next time 
a bolide trace its fiery path ac 
the heavens 
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Over two-thirds of the world’s 
surface are covered by oceans, One- 
filth of the remaining land is desert. 
These figures are of special interest to 
Dr. Farouk El-Baz, whose native Beypt 

is 96 per cent desert. 

Dr. El-Baz ditempte to redress our 
limited knowledge of deserts — of their 
ongins, their expansion, their possible 
reclamation. His task is enormous, for 
even a single desert cannot be covered 
in. one researcher s lifetime. 

But Dr. El-Baz, a geologist who 
emphasises the global picture, has aero- 
space technology on his side. 


‘lo inves 


Indeed, itwas 
otographs 
af the wind- 
swept surface 
of Mars that first prompted Dr. El-Baz 
to say, “It looks like the desert of 
my childhood in Egypt.” Poring over 
: - } Sahara pictures 
taken from space, 
he found subtleties 
that the creecnle ical 
Maps Cannot es: 
three distinct bands 
of colour splitting 





lerent FAG. (ne 
ol these, rig earthy-vellaw Z0ne, Was f 
good, fertile soil, ripe for reclama- 3 
tion — and undetected through- 
out {000 years of Eeypts 
history, 

Again, comparing space 
pictures that were taken at ten-— 
yearintervals, Dr. {l-Bazsaw 
that sand dunes, like glaciers, 
have predictable movements 


— vital knowledge tor siting 


often buried desert roacls. 


Analysis of global weather 


Li Te eee Phe RAE CS ah 


De Raroak: EER: 










the desert into dil- £ 


bay ta, et Ee 











patterns ancl regional topography has 
led him to state, quite simply, “Deserts 
are not caused by @oats 
eating the sh rubbery | | 
lt's lack of rain coupled | 
with wind erosion that 
we should be blaming. 
[t's scientifically evident 
that desertification is 
Mare all ected by 
solar cycles | 
| than by man’ | 
| A ler Tt expeditions kis 
understanding is srowing. 
Aerospace technology is help- 
ing him uncover the mysteries 
of the puist. As lor the present, 
he depends on the precise tech- 
) nology of Rolex. 
, In the searing heat and the 
dust storms of earth's most deso- 
late regions, Dr. Farouk El-Baz 
Wi has found his Rolex — like 
ROLEX able. And enduring. 


the desert — to be predict- 
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Tools for students: 
six million free maps 


F YOU WANT to learn'a new language, you begin with words and grammar. Only 

when you acquire enough vocabulary, and can string words together into meaning- 
ful sentences and paragraphs, can you communicate effectively. If vou want to teach 
geography, you hand your student a map. Maps are the basic, essential tools of a 
knowledge of geography—so vital to regional, national, and world understanding 

Since we at the Society strive to help teach the language of geography, we have tak- 
enan unprecedented step, We have provided—at no charge whatever—anew map for 
secondary-school students across the United States. Some stx million of these specially 
prepared maps will soon arrive at public and private schools all over the country 

Actually, what we have provided is more than a map: It is ashort, illustrated course 
on the basic principles of geography, in the format of adouble-sided poster almost two 
by three feet in size. The heart of the poster is a highly detailed relief map under the 
headline “Maps, the Landscape, and Fundamental Themes in Geography.” 

The map shows not only the chief physical features of the United States, but erzht 
vegetation types as well. Blocks of text explain several central themes of geography 
and relate these to the map 
the principle of location and 
Its Various meanings; the 
significance of reietionships 
aad gntleractions between 
human societies and natural 
environments; an wnder- 
standing of the special char- 
acter of regions; and, by 
combining people, places. 
and landscapes, the warfy- 
ing mature of geogripry ina 








dynamic, ever changing ail rae = 
; eat 
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Taken asa whole, the poster isa comprehensive tool for building geographic knowl- 
edie, and thus better understanding of the world. It is a commitment to principles of 
feoeraphy as developed by the Sociéty and other organizations that compose 
the Geographic Education National Implementation Project (GENIP). Most ofall itis 
A commitment to our schools, teachers, and students 

May they use these building blocks of knowledge well. How well they learn will in 
large measure determine how successful their generation will be in coping with the en- 
vironment, preserving our natural resources, formulating national policy, and shap- 
ing global understanding — just to name afew compelling reasons to study geography 
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“You really know how to make 
a guy happy.” 
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Serengeti 

Your article on the Serengeti (May 1986) was 
timely and well done, However, | was discon- 
certed to tend about “sullen” hunting dogs, vul- 
tures with “filthy habits," and hyenas like 
“hideous teddy bears.” Such insight= belong. to 
the 19th century. Each species has a beauty and 
perfection of its own, an image forged and tested 
by evolution. We should neither denigrate nor 
exalt animals; we should net find in them what 


ve ene : 
me George B. Schaller 
Roxbury, Connecticut 


These are some of the finest in-the-feld wildlite 

photographs [have everseen in NATIONAL GEO- 
GRAPHIC or any other magazine, Superb! 

Wade Byars, Agence France-Presse 

Los Angeles, California 


The feature on the Serengeti was exceptional. 
The image that has remained in my mind is that 
of slaughtered elephants, killed for their ivory. I 
saw tons of ivory products for salem Hong Kong, 
Singapore, and Ching. The blame lies not only on 
the poacher, the importer, and the retailer, but 
on the buver as well. | saw thousands of tourists 
buying ivory as if it were wood, Don't people 


act iota 
Deas Paul Morison 
Ottawa, Ontario 


In Tanzania you. can buy ivory artifacts, 
cheetah- and leopard-skin purses, lion teeth, and 
lion claws in any shop. The shopkeeper gives an 
official export form for the items. In Kenya the 
wildlife protection laws-are very strict. Nobody 
can buy or sell any wild-animal products. Laws 
like Kenya's are required in Tanzania. 

Chicago, Minois 


Severil rhinos had been poached just days prior 

to our recent stay in Ngorongoro Crater, reduc- 
ing the total remaining to fewer than 30, 

Doug Lamb 

Silwis, Ubirinis 


The article on the Serengeti should have been re- 
named “The Glorv of Death,” considering the 
photographs: included. Am Ito allow my young 
son to view this display of the grotesque and 
bia Craig H. Coon 

Spencerport, New York 


The senseless slaughter of these magnificent ele- 

phants, although not pretty to see, should be 

shown to all GEOGRAPHIC readers. | can only 

hope that the government of Tanzania will be 
more determined to stop poaching 

Pat Bryant 

Shreveport, Lowisiana 


Newfoundland 
It's about time someone shed light on Canada's 
most misunderstood province (May 198f), New- 
founcland’s police do not carry firearms, and we 
have the lowest crime rate inConads. Thank you 

fora lovely tribute. 
Judy C. Murphy 
Placentia Bay, Newfoundland 


Cin page 682 you have Nellie Carter making a 

plea for help, or SOS, although she does not seem 

to know it. The Union Jack she is holding is up- 

side down, o distress signal. I hope she got the 
help she needed. 

Ed J. Brogden 

Sarnia, Ontario 


One thing should be mentioned in any article on 
Newfoundland: the work of Sir Wilfred T. Gren- 
fellin establishing the medical missions that have 
so well served the European fishermen on the 
Grand Bank: and the residents of Newfound- 
land. Thousands of nurses and technicians have 
been trained there. , 
Richard E, Horton 
Orange, Virginia 


I missed] seeing the positive aspects of New- 

foundland. What Lsaw was more of the typical 

Canadian cold, ugly, north image—an all too 

common misconception. How about including 
art, culture, and beauty in the next one? 

Jane Gray 

Dwight, Ontane 


You failed to mention that “Newfies” are proba- 

bly the kindest, nicest, most fun-loving people on 

eatth. Although poor people, they have a zest for 
life that Americans couldn't understand. 

Charles L. Owen 

Las Vegas, Nevada 


Tennessee 
Pritt J. Vesitind's article (May 1986) has precipi- 
tated.a furry of applause. The only flaw was the 
erroneously inverted state flag on page 613. The 
GEOGRAPHIC is in god company, The U.S 
Postal Service made the same mistake afew years 
ao in their state flag sue. 
C. Tracey Parks 
Lebanon, Tennessee 


Lainey Marty's wheelchair and communication 
device were a modern miracle one year ago, but 
the prototype pictured is obsolete and must be 
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replaced with commercial equipment now ayail- 
able. Hopefully Lainey will have a new system 
for her 1986-87 senior year at Shrine School. 
Lainey will attend Vanderbilt University, The 
special-education services and facilities of Mem- 
phis city schools are among the best in the world 
and have a national reputation for excellence. 
J. E. MeCanelless 
Principal, Shrine School 
Memphis, Tennessee 
Conspicuous by its absence was any reference to 
Meharry Medical College in Nashville. Meharry 
has. for more than a hundred years, trained gift- 
ed minority students to be physicians, dentists, 
ani research scientists. And to attribute the de- 
mise of Memphis to the assassination of Dr. Mar- 
tin Luther King, IJr,, is, in my opinion, a 
misinterpretation, As heinous as the crime was, 
the assassination brought about a determination 
of its people to rebuild the city on the premise of 
equality and justice for all. 
Donald N. White 
Bronx, New York 
Why was there no mention of the people to whom 
that state first belonged—the Cherokee nation? 
Patricia L.. Goile 
Muncie, Indiana 


“Loess soil [in west Tennessee], windblown from 
the Great Plains,” is-incerrect. The loess was de- 
rived largely from the Mississippi River flood- 
plain. During the Pleistocene when the river, 
laden with glacial silt from-upper parts of its ba- 
sm, overflowed and receded, the sediment 
dined and then blew into Tennessee, Similar ma- 
terial is still blown in from plowed fields of enst- 
ern Arkansas. | 
Melvin Marcher 
Oklahoma City, Okinhoma 
Earthquake in Mexico 
Your excellent articles about earthquakes and 
mucdflows (May 1986) reminded us how restless 
our earth really is. The more important lesson is 
that many natural events can be predicterd. In 
western Canada, for example, despite the warn- 
ings af many scientists, the threat of a major 
earthquake is not taken seriously. When it even- 
tually hits, we too will experience a-disaster he- 
caust of our unwillingness to accept and plan for 


the inevitable. | 
Frank W. Baumann 
Squamish, Brith Columbia 


Lisbon was destroyed in 1755 by one of the stron- 
gest earthquakes of historic times. Our capital 
was rebuilt using anew building process invent- 
etl by Manuel de Maia, o Portuguese engineer, 
similar to the one on pages 664-5, The structure 
wiealio tested on astand, with levers pulled by 
horses to simulate the seismic movements. It 


seemed interesting to find the same type of struc- 
ture reinvented in modern buildings. 
Miguel Ramalho 
Cascais, Portugal 
Tam so disappointed by the last part of your arti- 
cle As if Mexico's earthquake and consequent 
sufferings were a godsend to show people in the 
U.S. more about quakes! The only possible god- 
send was that Mexicans showed the world their 
willingness to help each other at the nsk of their 
own lives. Let that be a lesson tows all. 
Katie Cosgrove Villasenor 
(undalajara, Mexico 
Eruption in Colombia 
T beard about the tragedy in Colombia, bat until 
reading your article (May 1986), [never realized 
that so many people were injured ond kalled. 
Photographer Steve Raymer did an excellent 
job. The pictures are an eve-opener. 
Lisa Gagnon 
Kansasville, Wisconsin 
Members Forum 
I must refute John Burton (May 1986) on his 
statements about Nicaragua. My cattle-anel- 
sorghum farm was confiscated on March 1, 1933, 
without compensation. I could not even go back 
to pay my employees. I bad paid taxes for 27 
years, and our farmlands were a long way from 
being idle. ‘Today, with much farmland expro- 
priated, most without any compensation, farm 
production has dropped, and Nicaragua has to 
import basic foodstuffs. Gigi Tain 
Mian, Florida 
Ndebele 
As engineers in South Africa's Department of 
Water Affairs, we have been involved ina major 
project in KwaNdebele, conspicuous by its ab- 
sence from your article (February 1986). The 
project consists of a major dam, purification 
works, reservoirs, and distribution system. Wa- 
ter as vet may not be delivered to individual 
houses, but it is being supplied to community 
centers, ind it is pure—by fo means a norm in 
Africa, The expropriation of land is an unavoid- 
able part of many public works for the benefit of 
the majority, Muchis wrong in South Africa, but 
much t being done. NATIONAL GEOGRAPHIC 
should give due consideration to both aspects. _ 
Jan M. Jordaan and Frank Hollingworth 
bariesioan South Africa 


Letters should he addressed: to | Members Forum; 
National Geographic Magatine, Box 37448, 
Washington, D.C. 20013, and should incinde 
sender's addres qd telephone number, Not all 
letters can be used. Those that are will often be 
edited and excerpted, 
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It's incurable, progressive, and usually terminal. 
There are no beneficiaries of this bequest. Muscular 
dystrophy leaves only casualties. Its a group of 
genetic diseases that weakens muscles and finally 
destroys them. 

The recipients are primarily children. Yet, 
doesn't exclude adults. Any member of the family 
can get it, at any time. 

We at MDA are in constant search of cures or 
treatments for muscular dystrophy. It's one group of 
the 40 neuromuscular diseases we cover. The legacy 
we strive to leave is one of hope and good health. 
We'll need your help to succeed. 





Mics Cistttogty Amecetinieo Jerry Lewes, Aaliro Ohta 


Put more syrwectle behind it. 


Our wide range of personal electronic products 


will help you get ready for business — in more ways 
than vou'd think. With our new electronic, rechargeable 
Philishave, for example, vou'll always make a good start 
to the day. Whether youre at home or travelling. 

Around an hour’s recharging with the built-in 
charger is enough for about 2 weeks of carefree cordless 
shaving. And you can also connect it directly to any 
power supply from 100 to 240 volts, for charging or 
direct use. 

Or if you need to make an instant note of your 
thoughts, there’s nothing to beat the convenience of a 
Philips Pocket Memo. 


Philips, 





The Philips Pocket Memo is probably today’s 
simplest and most convenient means to increase 
your working efficiency. As well as being a very handy 
way to save time and ideas. After all, you speak seven 
times faster than you write. 

A Philips Pocket Memo will improve your 
secretary's efficiency too, with useful features like Visual 
or Electronic Index Systems for instant identification of 
urgent messages. Philips Pocket Memos are part of a 
complete system that makes your working day much 
easier. And keeps you ready for business, wherever 
you are. 

Philips. The sure sign of innovation. 
en PHILIPS 


a 
5 7 








The Minofta 7000 has changed SLA photography forever wilh an esionishing standard of technical 
innowatiory. i gies you Minolte’s Hi-Tech autofocus with computer controlled accuracy, SO fast and precise | 
(hat w Decones an extension of your eye, even in fash photography Automatic M Selection, 
so intelligent that 1 auiomatcally makes af exposure decisions and settings for you, even selecting the 
AgnY program for the Minolta AF lens you're using. Fully automatic film control that ends film loading, 
winding and rewinding womes, Touch contro! operation that assures positive, precise settings for all 
camera functors, And the world's widest array of AF lenses, from 24mm to 600mm, Al inal the Minolta 
7000 lets you capture the split-second experiences af We as they happen, 3 , 
instantly, accurately and exactly the way you see them. 

The Minotta 7000. foday you can own ihe camera of formorrow 





incite Camera (Co.. Lid. 30, 2-Chome, Asuche Machi, Higashi Ku. Osaka S41. Jtapan 





BENEATH THIS GRUFF EXTERIOR IS THE STUFF OF GENIUS. 





The new Olympus OM-4 Titanium. 
A tough titanium body and an ingenious new flash system. 
synchronized to 1/2000 second. 
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Malayan Tapir Genus: Tapirus Species: indicus — Hy rteat 

Adult size: Length of head and body, 220-250em; tail, 5-1Ocm; shoulder height, 90-105cm 2a ' 

Adult weight: 250-300kg Habitat: Dense rain forest in Burma-and. Thailand, south to - 

Malaya and Sumeata Surviving number Unknown Photographed by Wardene Weisser Maberan ‘Tamir Fahitas 


An excellent swimmer, the Malayan tapir spends much of its 
time in the water, feeding, cooling off, or ridding itself af insects. 
The distinct black-and-white coloration serves to camouflage the 
tapir among the shadows in the forest, helpmg it to elude predators 
such as tigers and Jeopards. 
The Malayan tapir does not adapt well to changes i its habitat. 
As a result, this shy creature has declined dramatically throughout 
its range and currently survives only im isolated and undisturbed a 
areas. The tapir faces a bleak future without further protection of 7) The world's moat 


its vital habitat. Invaluable in conservation efforts, photography soc inialliganty designed SLA camera. 
helps to promote a deeper understanding of this unique denizen of 


tropical ram forests, S all On 
And understandmg ts perhaps the single most important: factor in 


saving the Malayan tapir and all of wildlife Images for all time 
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For centuries, the desert 
fF has ourtured our spins of 


havapataliny. 


Today, with the rapid 
development of our vant land, 
this spirit remains. 





PF Experience the hospitality of 
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ANALOG ALARM 
CHAONOGRAPH 


Competing or just having fun... 

custom-designed timepieces 
from the Citizen Sports Collection help you 
make the most of your sporting iife. 
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For all those who think they know all about lotteries 


GET RICH NOW WITH THIS 
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WEST RAMAN 
STATE LOTTERY, 





Hans Herzog ~ slite-liceneed lotter, 
merorit in West Crermmauny since (927 — crt 
now offer you a SUPER CHANCE. al a 
SUPER PRIZE: 

The COMBINED SUPER PACKAGE - 
23 1/4 ples 2 x 1/5 tekets for only S 255. 
In other words; you take part with four 
sepanite tieket nombers in each lottery 
Chie. And every month vou have several 
chances of winning many hig princs 

bor the 6th chins - Le in the ith menth 

of the lottery - vou have o chance 

of winning up to Oia) DM with jos 
ane 1d Geket 

And plies every sesond tiekel in the 
orth- Weel Clerman State Lottery is a 
winner, So gocerding to (he law af 
probably, you are virtoally eeriain 

nif winning ih prize 

Dont miss thia fantastic opportunity 
With Uke Sorpert Pipe! huge | Wer buive® a rea 
Chance of winning 1250000 Tt in the 
course of the lottery 


TOTAL PRIZE MONEY 


169,677,000 DM! 


And the top primed mre 2 x 2 MILLION 
DAM! Every class starts with the chance 
to wine million, And every ry Friday w 

1 MILLION DM jackpot or 100 100,000 [1M 


SUPER- 


HANCE! 





Will be drawn, Plas - over SUM 
priest ip to SOO) DAL wah 

All tax-free -— ane all government enn- 
rotted? A lottery vou ti really trust! 
Order your thiebeton tive coupon below, 
Within days you'll receive the ticket, 
Ingther with all the relevent roles anal 
rymlations Cnchide payment with your 
often, Ur you pay after receiving your 
SLILOTCAL Of aoOOUE fey poor 
cheque, traveller's cheque, bank trane 
fer or in cash vie registered sir mail 

(at your own risk] 

how Vou can even fy by credit. 
card, No hank charges are involved. 
You pay according to the current rate 
Oo exchange on the day of payment 
You are simply liable to an initial fee 
of 35 OM to cover handling charges. 
World-wide service [ncliuded! 

RVery meth welt send vis thee latest 
offickal WITTE list fagetiier with your 
lickel for the nex! cligs and your pero- 
fa] statement of deeount. And - ifyou 
ire a winner - well inform vou persp- 
nally. Notification 4 in stricles 
ontience’ 

Stole liom inher mgr 
HANS HERZOG 
hinterdtorior Shrade EO ee blah g 
Thiel Ceo etry 
Amiahed cuslemers einer Lei 
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¢th NORTH-WEST GERMAN STATE LOTTERY 


77th bition pel Che 


Stnullirtie SithwWesldeuiscbe Rlaskinlotieris 


beginning Sepdemher Sith, (ea! Prine 


cover ali} claseen and inejodes chargew for airma pomage und the affirial winning ted Fe acti tiem 
(urges. tandlieg? chargy for pasmerni fey ered) cord OM 35 
* Prices in US Dollar and © (sterling) are variable due to changes in the raie ol exchanger 
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at 7 at -e ad Tp oe ket fe ily 
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“AIN'T NO DISTANCE 
GREAT ENOUGH.” 












= oe OF THE MAGAZINE IN YOUR 
7 _ STEELY GRIP AS AN ARCHITECT'S DRAWING. IT’S 
3 PESEESICGCORNERSTONE OF AN LMPORTANT 
NEW DEVELOPMENT AND IT’S NEEDED ON THE 
ITHER SIDE OF THE WORLD IN TWO DAYS TIME. 
f EVERYTHING FALLS THROUGH. 
WHAT DO YOU pa? 
A. PANIC & BOOK YOUR DESPATCH MAN 
AN ECONOMY RETURN, C CALL DHL 
IF YOU TAKE THE LAST OPTION, YOUR 
PROBLEMS ARE OVER 
(DHL TAKE FULL RESPONSIBLILITY FROM 
| TO DELIVERY. DOOR TO DOOR 
K TO DESK. 
- USE OVER 200 SCHEDULED FLIGHTS 
ie EVERY DAY AND NIGHT (AND THAT'S MORE 
N ANY MAJOR AIRLINE). 
LAST FEAR ALONE WE DELIVERED ON: 
TIME TO MORE PLACES ROUND THE GLOBE 
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THAN ANYONE 
<a AND AT THE LAST COUNT, WITH OVER 
| 700 FULL SERVICE OFFICES IN MORE THAN 160 
— COUNTRIES, THE DHI. NETWORK COVERED 


MORE GROUND THAN ANY OTHER EXPRESS 
COMPANY IN THE WORLD 

THE WAY WE LOOK AT IT. YOUR BUSINESS 
COULD DEPEND ON EVERY SINGLE SHIPMENT 
TOU MAKE SQ WE MAKE SURE OURS DOES TOO. 

BLUEPRINT, (XGQCUMENT, PACKAGE OR 
PARCEL, ONLY DHL DELIVERS WHEN YOU 
MEANT IT, WHERE YOU WANT IT, WORLDWIDE 














On Assignment 





Ss EVERYONE KNOWS, a good hug 
works wonders. In the cose of author 
Matvorzata Niezabitowska (right, at right) 
and her friend Sara Aduranembrace helped 
bridge the vast difference between a young 
Polish writer born after the Holocayst anda 
Polish Jew who survived il 

It was not alwavs this easy for Malgor- 
tata and her husband, award-winning 
photographer Tomasz Tomaszewski, to get 
close to the last Jews in Poland for the article 
in this issue. Most of them are lonely old 
people, haunted by wartime memories and 
anti-Semitism, who shun attention—espe- 
cially from: journalists 

“T never dreamed how difficult it would 
be," says the author, who holds degrees in 
law and journalism from the University of 
Warsaw, “It meant overcoming mictrust 
and gaining acceplance in the closed circles 
wherea gov is always an outsiderandeven 
Pole is an anti-Semite." 

The idea for the project bad HS roots 
in Malgorzata’s childhood. Rated by her 
grandmother, she grew up hearing tales 
about “the rood old times” before the war 
and about the family's Jewish neighbors 
“the grain merchant Hergson, almost a 
member of the family; #vlberstein, in 
whose shop one could buy all the confec- 
tions of the East; Dr. Lewickt, who saved 
my father from a violent childhood attack 
of whooping cough.” Her grandmother also 
spoke of a Jewish family who had been con- 
cealed during the war ina special closet in 
the fanuly home, “When I wanted to know 
more, she would sav, “I will tell you some- 
day. These are tragic matters.’ | never 
learned of their fate. And when I grew up 
and looked around, | realized there were 
no more Jews." 

Thus the couple set out on a five-year 
search for the few remaining Jews in Po- 
land. “The first two years we pent just 


being with them,” savs Tomasz. “I didn't 
take a picture: Mateorzata didn't make 
a note.” They eventually traveled some 
50,000 miles back and forth across Poland, 
interviewing more thana thousand people 
Thetr ultimate success, Tomas? savas, Was a 





TOME Tee 


matter of putience und professional team- 
work, refined by nine Years of marriage 

This fall Matvorzata and Tomasz will 
take a break from their respective poal- 
tions in Warsaw as a writer and editor 
and as a photographer and vice president 
of the Polish Art Photographers Onion 
They will come with their eight-year-old 
daughter, Maryna, to Harvard University, 
where Malgorzata has accepted a yearlong 
Nieman Fellowship to pursue advanced 
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TWA First Class and the American Express Card 
Say you've made it. 





You can tell successful business Express Card along, you have the 
travellers by the way they fly tothe _ ideal travelling companion. Because 


USA. it’s known and welcomed all over 
They fly TWA First Class and the USA. 
use the American Express Card. You can use the Card to pay 


For successful business travel- for your hotels, rental cars, meals 
lers expect the luxurious comfort of and, of course, your TWA First 
TVVAS Sleeperseats. A superb Class tickets, 
choice of meals. Vintage - , 
wines. The highest level 
of personal attention 
and service. 

And when you 
take the American 





So next time 
you're planning a trip 
to the USA, fly TWA 
First Class and cnarge 
it with the American 
Express Card. 








